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Never mind what the old home was BUILT of—you cap 


PUT A CYPRESS SLEEPING PORCH ON IT 


and by this use of ‘‘The Wood Eternal’? enhance your property valy 
by a touch of modern art, and guarantee the health and add to the | joys 
of your family by adopting this vital doctrine of modern hygiene, with. 
out injury to the sentiment of the old place and at a cost you woul 
hardly notice. We have six special designs. Yours on request, FREE 








Do You LIVE HERE? OR DOES THIS FIT BETTER? OR THIS CLASSIC LOGG 
You know that style Cut two extra windows How this chaste yet 1 
of bow window- on the first floor, put entrance would embel 
with a tin roof and a in diamond panes (in the old brick homestead 
railing—but not big Cypress sash) and you'll the woodenone)! Everyst 
enough to get outon? shortly produce this. of it Cypress—of cour 
GETVOL. 35. FREE ASK FOR THAT VOL. 35 IT’S IN VOLUME 35 











and see just what to and you'll find Full Detail with Specifications a 
do to fix it uplike this, Plans and Specifications. Full Working Drawin; 


ABOVE ARE BUT THREE OF THE SIX THAT ARE FRE 


in the zuternationally famous (fact) Vol. 35 of the CYPRESS POCKET 
LIBRARY—the Authoritative and indispensable Reference Work for 
well-ordered Home Builders. The plans and specifications are ample for 
carpenter to build from—or for you if you can swing a hammer and take 
day or two off. Balcony designs for any style of structure. All were design: 
to our order by eminent architects—none are for sale in any form—all 


yours with our dre “WRITE TONIGHT.” 








When planning a Mansion, a Bungzlow, a Farm, a Sleeping-Porch or just a Fence, remember—“ With CYPRESS you BUILD BUT ON 


Letour’ ‘ALL-ROUND- HE LPS DE P AR TME NT”’ help YOU. Our entire resources are at your service with Reliable Personal Co 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 


1719 PERDIDO BLDG., NEW ORLEANS, LA., or 1219 HEARD NAT’L BANK BLDG., » JACKSONVILLE, FLA 














INS IST ON TRADE- MARKED C CYPRESS AT YOU R LUMBER DEALER'S. IF HE HASN' TIT, 7 LET Us KNOW ATO 
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Bicycle-Racing Bowl Has New Features 


ICYCLE racing has been reintroduced banked all the way around. It is an exact 


on the Pacific coast in an elaborate duplicate of the famous Beverly Speed 
tadium just completed at Los Angeles. way, reduced to one-tenth the size of the 
lany points of construction inthe Y-mile latter. Inside the track has been laid out 
board track are entirely new so far as’ what is called a “Parisian garden.” Tables 
hievcle racing is concerned. The influence and sunshades have been provided, and 
of the automobile-speedway style is at patrons may sit here and partake of cool 
once apparent, for the new track is drinks while watching the races. Nearly 


stee] ly banked at each end, and slightly 5,000 Sp ctators attended the conte sts. 








The Rider and Relic Made a 
ainst Time on Opening Day 


. 4 hel Richt 
mmm) Ys-Mile Sprint a 





& 








To the Left Is a Close View of the “Parisian Garden” with a Section of the Bieachers in the Background 
Right: How a Race Looks from an Airplane. Modeled atter Automobile-Speedway Designs, the Track is 
Said to be Exceptionally Fast. The Speedway Influence Is Apparent in This and the Top View Note th 
High, Smooth Outer Retaining Wall on the Ends and the Space between the Track and the Infield Fenc« 
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AUTOMOBILE LAVATORY FIXED 
TO RUNNING BOARD 
Soon, perhaps, automobiles will be fu 
nished with all the comtorts of a home. 


Already they have been equipped with 





Left: The Lavatory is Shown Closed, Above, and 
Below It is Shown Open. Right Lavat n 


the Automobile Running Board Ready for Use 


sleeping quarters, and now there is avail 
able a lav itory. The auto lavatory in 
cludes a water reservoir, a basin. a faucet, 
a towel holder, and a soap dish. It is 
carried on the running board of the car 
to which it 1s bolted, and when not in use, 
the basin folds up against the water 
reservoir, where it can be locked. Every 
thing is then inclosed, and the outfit has 
the appearance of a box, which can be 
ornamented in the same style as the car. 


MAGNETIZER OPERATES QUICKLY 
AND HAS MANIFOLD USES 


An electrical device that can be made 
to magnetize or demagnetize instantly, 


according to the requirements of the user 


| 


and which is applical for commercial 
use in machine shoy iewelrv shops, ete 
is a recent development. It may be used 
with alternating or direct current with 
equally satisfactory results, but th 
length of time the object rests on tl 

charged plate is slightly d rent in each 
case, The device weg! ~ only 4 lb ind 


resembles an inverted pan, t 








a 


tizer and Demag- 

netizer for Direct 

or Alternating 
Current 


A Simple Magne- 4 % 
f 














MECHANICS 


face of which i magnet. To demagne- 


tize, the inagnetized object is rapidl 


si y 
passed over thi charged urtacs | 
magnetize an object, it is only necessary 
to place it in the center of the device and 


press the button switch for three second 


DAILY PAPER TO BE PRINTED 
ABOARD FLYING AIRPLANE 


ii present plans mature, within a short 
time the Aerial Mail, a daily new paper, 


will be mad and printed fa 
urplane plyi be ( London ane 
a on regul schedule The editi 

d LO! tiie latte cit l be l 
French 1 that fe | don in | 

Phe mac 1m ill be in constant W IT e€ 
less communication with both terminal 
ind new of special moment, a well a 


the latest market quotations, will be writ 
ten up, edited, set into type, and printed 
“on the fly.” The venture is sponsored 
by a famous English publication, and 
vhile there may be some question as to 
the actual utility of the undertaking, that 
it will have 


value there can be no doubt. 


certain spectacular publicity 


BORAX MOUNTAIN IN NEVADA 
IS WORLD’S LARGEST 


\ mountain of colen ite, the ore from 
hich borax is extracted, was discovered 
in rk Co Ne ida J n Ty 23 ind 
il] | the ( sed chemical for 
many years to come, as it is estimated that 
there e ( r 500.000 to of it in sight. 
(he immense outcropping i roughly 
3.000 ft. in length and about 500 ft. high. 
The full depth will not be known until 
borings are made. The element of ro 
ince 1s stro! in the story of the dis 
covery. rhe lucky prospectors, having 
tt imped for weeks through the practically 


unexplored “Muddy Mountain country” 
without making a stril 


ke, and having almost 
exhausted their “grub stake,” were about 
to pass an unlikely looking canon when 
one of them happened to notice the 


vhitish outcroppings characteristic of the 
deposit. This was on the wedding anni 
versary of the capitalist who purchased 
the claim from its discoverers for a price 
which will enable them to retire to live 
of ease and comfort. 
& On one of the uninhabited islands of the 
| oochoo Archipelago, which stretches in 
long chain southward from Japan, large 
deposits of phosphorus are reported to 


hav e be en discove r¢ d. 
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AN ANIMATED PHOTOGRAPHIC OUTFIT IN INDIA 

















ANKEE ingenuity has made photography ir 
oriental jack-of-all-trades—the elephant. The pho ri t 
accompanying the Duke of Connaught on his tour of India 
emergencies, excepting rain, and rain occurs in India only at « 
precisely known as New Year's Day. | 
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HUGE OIL CIRCUIT BREAKER ULTRAVIOLET RAYS DISCLOSE 
IS LARGEST IN THE WORLD SECRETS OF OLD PARCHMENTS 


is believed to be the world’s Much of the lore of ancient palimpsest 


est oil circuit breaker ] just been —parchment manuscripts from which the 
completed. It 1 original writi 
( Cc Ol ( é is he é 1Sec 
thie imi l id t ¢ 
that are be ve late 
built for a ¢ date—1 ib 
1iornia pow to be laid |} ‘ 
company. | by the 1 ‘ 
no wondet! 10 ( 
it has to be the traviole 
large oT lt I pI rd ( 
operates at lf by the mer 
O00 | nO m 
\iperes t r t 
Ititude fi 1914 the disco 
sea le e] to Y ( 
O00 ft. he ‘ od ¢ 
The solen if the ra 
by \ hicl l Be edi ini 
operated, is In) ¢ k ofthe 
tuated t} roug) ) i i ] orde 
1 relay tl! had mack ( 
enero1ze 1} } | OTeSS I I 
} 1 Tt ian of T ( 

= : 

I m¢ | cient | cl 
closed by { s 1) t { 
of a push ] edictine A 
ton swit be ot We ) 


circuit bre 





is composed de ta di 
th ( close thei 
nict tT t cre wh I 
have at ciple the ne 
length of 32 f ( quite 
and the hx simple, bein 
from the i « | | on tl 
tom of the tanl os peemenmacen meg ( lia if 0 

to the ton of The Enormous Size of the Circuit Breaker can be Judged by ‘ ed by n 
the insulat rs is a ae bag gy Mw Le i ae organic sub 


16 ft. The ap stat 
paratus weighs approximately 50,000 Il fluorescing—glowin ith a pale canary 


and requires more than 4,000 gal. of oil. colored light vhen brought under the 
fluence of the invisible ultraviolet ravs 

EVERY VARIETY OF COTTON The old parchments possess this property 

- ° - ‘ > remarkah!] A; pie : aye at a 

GROWN IN CALIFORNIA nil + Kahies pefbheain.. Ppieteass © ais Os 

the older writings upon them, containing 

Cotton culture in the San Joaquin Valley, ingredients insensible to the action of the 


‘ ~~ . . . . 
nat ginnerie nd by-pro ct plants have ot suihcient intensity to register clearly 
had to be erected in Kern County. where ona photographic plate. 


the product of more than 20,000 acres is ——— 


being ginned. [Put the really remarkable @A radio station has been proposed for 


feature of this crop 1s that it hows th it Greenland which wv uld bring it into con 
every sp cies of cotton grown in anv other tact with the outside world d iring the 
part of the world is being successfully winter montl S. It is estimated that ucl 
produced in this district. The vield per a station for direct communication with 


acre compares favorably, in both the Copenhagen, Denmark, would cost about 


short-staple and long-staple varieties, with $2,000,000, and for intercourse with Ice 
the vield In any other state. land and Cana la, about $250,000. 


avou 


fel hone Sate 
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The Hands Assist the Feet in Propelling the New 


Pushes a Hand Beam. With His Feet He Pushes a Second Beam the Oppo ite Way 
i 7 Moves the Suspend 


and the Codperative Action 
LAWN SWING OF LATE DESIGN 
IS HAND-OPERATED 


ving, different from most in 
is propelled with the hands and 


ly been introduced | 
it on cross b d nd 
! t on an unde ng rest 
handle beam at the same time. 
With the inclination to swing, they push 
| h their feet on the underlying 
lon the handle beam. The 
two beams are connected and their co 
erative actio1 moves the swing body, 


which is suspended by rods from a frame. 


TRUNK-RACK PIPE ORGAN 
IS AUTO JAZZ BAND 


A musically inclined motor enthusiast 
of California has had his car equipped 
with a miniat 


ure pipe organ so that 
he may enjoy his two pleasures simul 
taneously. The tubes of the organ are 
arranged at the back of the car in the 
form of a trunk rack, the horn bells on 
the tube ends being all there is to indicate 
that the luggage carrier is not all that 
it seems to be. They are not true organ 
pipes, but merely serve as conduits to 
conduct the music from a small reed-type 
organ located under the car floorboards. 
This is electrically driven by a small motor 
which draws its power from the car stor- 
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Lawn Swing. The Rider, Sittin 


Carrias € 


1 ‘ } } 

irc DD \ ( j cr ‘ tee 
ing co ‘ ol “ale. 
driver, make DO e fo im to enjoy 
til i I ( ( | rmhes 
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Lee ee oe didi Casi 


This Apparently Substantial Trunk Rack Is Really 

Made Up of the Outlet Tubes of the Auto Pipe Organ 

The Organ Proper is Slung under the Car Floor 
boards and is Electrically Driven 
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MIAMI, FLORIDA, RIVALS ANY IN THE WORLD 


By HENRY S. WHITE 


les, or Monaco, of America, with an tanks, give the interior of the aquarium 
] 


portunity for the Florida visitor to ob- the atmosphere of the ocean depths. To 
the mystery and beauty of deep-sea make this illusion more realistic, the tanks 
e afforded to an equal 


1 
} 


extent only in the tamous 
f those Med- 


imi Cities, 


( 


The Miami aquarium is 
ipped with 50 exhibi- 
n tanks, each with a 
ble area of 4 by 6 ft. 
ne of the glass tanks is 
ft. long, 15 ft. wide, 


| 10 ft. deep—probably 
largest tank in the 
rid In it may be 
n fish up to 12 ft. in 
rth. Phe exhibition 


e arranged along 
rridors in the general 
f \T.- — ~ 

m of a Maltese cross, 
1 central rotunda, 

re are no direct open- 
in the corridors, the 
light admitted being 





ie An Octopus in One of the Aquarium Tanks This Eight-Armed Ocean 
Irom SKYII£ it oOpen- Scamp Has the Faculty of Changing Color at Will 
os directly over each 
( nit ti La chamber, SO that the sun’s are line d wit! co! il rT ck, and fi toons dl 
filtering through the waters of the with living specimens of the wondrous 




















PHOTOS BY COURTESY OF THE NATIONAL GEOGRAPHIC MAGAZINE 
One of the Corridors of the Aquarium. Designed So That the Only Illumination Admitted Is from Skylight 
Openings over Each Tank, Diffusing the Light through the Sea Water and 
Producing a Weird Resemblance to the Ocean’s Depths 
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flora of the ocean bed 
Most people who _ live 
tar trom the = si 


btropic 





5, especially those 1) 
nland America, have 
little conception of the 
beauty of this combina 

tion of the colored fish 
of our southern water 

ind the beautiful flora of 
the ocean. To them a 
visit to the Miami aqua 
rium will be one of the 
! unforgetable incidents of 
their lives. And it is no 
longer necessary to goto 
the Mediterranean to en 


oy this gratification. 





Here is Shown a 15-Foot Swordfish, Which Lived for Many Weeks in the 
36-Foot Tank of the juarium. The Men are Verifying 
Its Length by Measuring It with a Tape 





GRANITE FROM QUARRIES power house, where a cabl ndlass 1 
BY AUTO TRACK ee oe ited. By me un of the 


1 
cabk iny auto t CK Can be ! 1) ) 
The { nail tin Bnttad. Stas +] » of the track. Here tl erer: 
The first railroad in the ted States the top of the ick lere the granite 1 
1 ] \ V4 j 1 1 1 
built at West Ouine \ . and now loaded onto the truck, which 1s then 
thet been cot ted ere 1 uto ( ri d. bv 1 he ind] » f 
, 
nobile track th supersedes the railroad bottom « tra e | led t ] 
d dd ‘ P et 1 nt] } d t} t f 1 
' 1 
( ONC \ in by ite quarry, to « ! | to rani 
3 { . 
tne to s to t n rted on 


eliht esta whith bad te o cle the hig COOPERATIVE GARAGE PLAN 
n order to reach the point where PROVES QUITE PRACTICABLE 


) ( ttet 
m the qu \ Phe co Ctl ( t 
| y] ly] oO n scale | tiie ] ( 
( ly \ to BI lil., 1 prove 
{ os t om start uces t ( n , 
{ lesti  t 1 of in a ; in ( ’ { late f 
( es O his is don the plan trial. ‘J ¢ | 
Vv i ) } i | { cl con- MLOce 1 ill ¢ ) l \ b { 
isti of two steel t each 14 in. pecially for t purpose, and | y it 
wide and 5 in. deep, ced to suit the ge of 125 ft. and a depth of 150 ft \ 
standard wheel gauge. At the top of the = skilled mechanic keeps the cars and 
incline, which is about 500 ft. long, is a  hearses in good running order, for which 





At the Left Is the Top of the Automobile Track, Showing the Cable That Hoists and Lowers the Cars Running 
Back to the Power House Seen in the Background. The View at the Right was Taken from the 
Bottom of the Track. The Approach to the Wheel Troughs had Not been Laid at That Time 
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Interior of the Codperative Garage Showing the 
Members’ Cars Grouped in Permanently As- 
signed Places Truss-Beam Ceiling Construc- 
tion was Used, Thus Eliminating Posts. Sky- 
lights and Plenty of Windows Provide Illumi- 
nation for All Parts of the Floor 














he Well-Thought-Out and Designed Codédperative Garage Located at Bloomington, Illinois: With 
ntage of 125 Feet and a Depth of 150 Feet, the Substantial Building Easily Houses the Hearses 
and Livery Cars Belonging to the Members of the Undertakers’ Association of That City 





7 7 , > | 
has spring scale. a short brake beam and 
takit clamp ] 1) t } neve o 
} HOU at r olt ct 

7¢ ; 
to iS ( rite r¢ Gi 
; ¢ 





IMPROVED APPARATUS TESTS 
ELECTRIC AUTO STARTERS 


A compact testing unit, especially de- 
signed to locate the fat nt 


the electrical 


1 

equipment of a popular make of auto 

mobile, can be adapted to make generator 
tarting-motor, armature, field-coil, and 
tomatic cut-out tests on about 90 pet 

cent of the various types of these ay 


paratus in use on the many different 
makes of cars. The driving motor of th« 





device is rated at 1 hp. and has a speed 

range of from 300 to 3,000 r.p.m., 

governed by a controller mounted on the 

front of the supporting stand. A V-type 

vise, which holds either the generator or 

the starting motor when undergoing test Left: The V-Vise in Use as a “Growler” Testing a 
sea ‘ * “Armature. Center: Note the Compactness of the 
Is equipped with a winding and can be Apparatus. Right: Testing a Generator 
used a a “orowler” to locate short and 

open circuits in armatures. The pulling ing from 300 to 3,000 r.p.m., complete th 
power and current consumption of start- outfit, which is entirely self-contained an 





ing motors are measured by means of a_ eccupies but little floor space. 











BLIMP TOWS HOME STRAY OBSERVATION BALLOON 
By JOHN EDWIN 
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HOGG 
\V H \T 1S be lieved to be the first 


instance of the kind in the his 
tory of aerial navigation occurred 
eles ( ounty rec ntly 
an aerial derelict being pursued by 
an airship, overtaken, captured, and 
towed home. 

\n observation balloon in use 
Field, Arcadia, 
iloft over the Pomona Valley when 
1 sudden gust of wind snapped its 
t-horing cable. Lieut. Harry M. 
Nelson was in the balloon basket 
at the time, conducting some experi 


ments with a newly installed radio 


\ 
over Los Ang 


over Ross soared 


anc 


telephone. When he discovered him 
igh space in a free 
, hi thought was to 
irachute to the earth, nd let the 


balloon go. Having the phone at his 


lf coarine thr 


i 
disposal, he decided, however, to 
ction of his superior 
bandoning the balloon 
Getting in touch with 
ieut nt Nelson stated 
t id Lst d pe l 
Ip ith the parachute 
a lied the co nd 
 « ( On 
\\ ¢ i bi out to come 
if \ } out 
i: 3 lit ( ed, but ot} I 
( th yout lloon.’ 
. f ) ts later t » | Ds 
( 1 ] *¢ 1 
t of t e 4 elict ] t } ' 
r t d the eT | 
( cle] } the y 
cl ( f ] ] ] t} 
; \ Iti 
1 ee d ry 
! ( i the ] if t » he ( pi ] 
1 { ( | V b lle 1) It if 
| en d have dropped to 
t h | parachut nd i 
tne ¢ if ( blimy f l to « ip 
1 ( the relict Phe irplane 
quickly caught up with it nd hov 
( d oO d it until the blimy came 
One of the blimps is equipped 
with radiotelephone, and in a vé 


its pilot was in com 
munication with the he!pless lieu 


few minutes 


tenant in the runaway. “Drop your 


nose-line,” called the blimp piot, 
Carl Wallon, to the officer in the 


derelict balloon. Lieutenant Nelson 


heard the words distinctly. He cut 
away the nose-line, and 400 ft. of 
stout manila rope dangled earthward 
from the nose of the sausage. 

The chase had progressed approx- 
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iately 20 miles out over the Pomona 
alley before the blimps maneuvered 
longside the runaway balloon. Pilot 
Wallon managed to get under the run- 
y, and after several attempts his assist 

t, Sergeant Fred Campbell, succeeded 

1 iching out with a balloon-cord hook 
device used in ballooning, very similar 
to an ordinary boathook), catch the nose 
ne of the derelict and pull it into the 
ondola of the airship. The latter was 
ynptly given power ahead, and was 
ent ups ird to the level of the derelict 
| In a few seconds more the tow 

‘ tretched taut. It took 40 min- 
tes for the blimp to tow the runaway 
< to the field, but in due time both 

r craft were safely under the care of 
e ground crews. The other blimp, and 
the airplanes which took part in the 
chase, returned to the field ahead of the 


and the runaway balloon. 
difficulty encountered by the 

n towing the balloon was in keepin; 

halloons ballasted equally. \ fte 

of experimentation along 

wever, the lieuten 


ninute 
’ 1 


124 
thi line, ho balloon 


er 


\ 


i el el 
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ant succeeded in keeping the weight of 
his craft properly adjusted, so the blimp 
pulled the balloon to the field like a docilk 


kitten on the end of a string 
Capturing the runaw with 


Ay balloon 


the blimp proved to be hig adval 
tageous. Not the lightest damage to 
either air craft resulted, and at 1 t! 
was the life of the balloon lieut¢ 
endangered. \ similar accident, whi 
occurred on the same field about thre 
ears ago, when no blimps were avail 

at the freld, cost the life ot a balloon ofthese 
and resulted in the total loss of two ba 
loons worth $15,000 each \ gust < 
wind broke one balloon from its cabl 
It crashed into a second balloon, tearin; 
the basket from it and dashing the off 
cer 500 ft. to earth. One balloon fell to 
earth as a ss ot vrecKagt vhile the 
other soared away to be tort to prec 
in a tree. The occupan ( the econd 
balloon parachuted to earth and escape | 
without injury The use of airplanes to 
bring runaway balloons to eart bv droy 
ping sandbags upon them described 
in this magazine some time vO 





LAUNCHING THE LARGEST JU. S. SUPERDREADNAUGHT 
HE largest warship ever launched on this continent, the superdreadnaught ‘‘Colorad is seen here just 
as it leaves the slip, and takes the water gracefully The launchi: took place at Camden, N. J 
and was attended by Theodore Roosevelt, assistant secretary of the Navy. The christenir ceremony wa 
performed by Mrs. Max Melville, a daughter of U. S. Senator Nicholson, of Colorad who represented the 


State for which the great ship is named. 













ARMY AIRMEN TRAIN TO PROVE THAT 


— 








The Bombs do Not Turn Point 
Downward Immediately After 
They are Released, but Fall 
Many Feet in a Horizontal Po- 
sition. Gradually the Heavy 
Head Overbalances the Lighter 
Tail Piece, and the Deadly Mis 
sile Plunges toward Its Target 

















Giving the Giant Hornet Its 








Death-Dealing S r: The Bombs i} 
= = are Hung in Cradlelike Ra = a 
—[= under the Wings They are ee 
Dropped by Pulling Wires 
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The Bombs Pictured Here would Destroy a 

Good-Size Fleet If They were Loaded. However, 

m4 They Are Only Dummies Used in Target Prac- 

tice. The Worst Damage They Do is to Dig 

Big Holes in the Ground like Those Shown on 
the Opposite Page 
































AIRPLANE IS BATTLESHIP’S MASTER 
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A Terrible Combination of De- 
structive Agencies: Here is 
Shown a Martin Bombing Plane 
Dropping a Self-Propelling Tor- 
pedo. Immediately the Mechan- 
ical Shark Strikes the Water, 


Its Engines Drive It toward the ce 


———+ 











The White Circle Is the Bull’s-Eye of 
Ground Target. Eight Holes, Made 
by Dummy Bombs like Those Shown 
on the Precedinz Page, Speak Well for 
the Bombers’ Marksmanship Good 
“Shooting” is Indicated by the 
Honeycomb of Holes All around 
the Bull’s-Eye. The Dummies ars 
Balanced and Fall Just like Real 
Bombs 


b 























A Companion View of the One at Top, Taken 
a Few Seconds Later: Here the Torpedo has 
Struck the Water Squarely. Had It Fallen Nose 
or Tail First, It would. Simply have Behaved 
Crazily Until Its Power was Exhausted. There- 
fore, Torpedoes must be Dropped near the Water 


Renate = ———-_-- => ss, 
\ aes = 
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LATE FRENCH TESTING DEVICE 
RECORDS IRON PERMEABILITY 


[ron to be used as fields or 
armatures must be mag- 
netic per meability. This is accom- 
plished by the use of a device 
lately originated in 
France, and into 


cores for 


tested as to its 



















which a sample bar of the piece may be 
pina | fo. t] test. Three coils are located 
le by e on top ot ment box, 
oft-iron frame p ‘r through the two 
outer coils. he prec to be tested 1s 
inserted thro. l thre ddl coil in 
contact with the ft-iron frame, thus 
completing a m netic cit & = { 
witel 1 mit nad rinble electric 
curr I O mstru 
ment, and an i to the permeabilit 
of the test piece is found in the read 
ing of the sensitiv lvanometer. By 
the c irrangemé¢ 


Nvenient and compact 
of the instrument, mucl 
making the te 


AIRPLANES MAY BE USED 
TO TOUR GRAND CANON 


pe ‘ : , , 

Viewing the wonder nd grandeurs of 
the famous Grand Canon of tl Colorado 
River as the eagle sees them may be a 


future 
interiol 
to. He 
the War De- 


Operation in 


possibility for tourists in the neat 
if the plans of the 
work as they are ex] 
has forwarded a request to 
partment that it lend its c 
making an aerial survey of the great g 
and in locating and mapping suitable air- 
plane-landing fields. To accomplish these 
purposes the use of an army plane is proj 
ected. Should it be found practicable 
and safe to tour the chasm via airplane, 
commercial interests will be encouraged 
to engage in the undertaking on a large 
scale. 
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WASTE APPLES YIELD RICH 
SIRUP BY NEW PROCESS 


process conve! ts 
most intensely 


the 
acid 
varieties of apples into a sweet, rich sirup, 


extraction 
even the 


\ new 
juice of 
which is entirely suitable as a base for 
flavoring extracts and for many other 
purposes, \ valuable by product of the 
a compound, known as 
identi 
~ Sugar 


from 


process } 
calcium malate, which is 
cal with the 

sand” hitherto 


6-C illed 


derived 


| dle Coil, an Elec- 19 le Dead Ieocse | > TI : 
tric Current is Map Saha’ Meme clusively, 1s 
heey On, and | compound torm the basis of 

the Permeability is — i anal . 
Indic ated on the - _ - phe , : wes v luce d at 

Galvanometer SL.50 per Ib., and more, before th: 


See war, at which price it was pus 
chased by Ger n interests in 
lots of hundreds of tons At 
present, the only plants employ 
ine the proc ire located in 
Yova Scotia, but, as it utilizes a 
fruit which is now being allowed 


extent ol 
ot ton t 


veneral 


AUTO REAR-VIEW MIRRORS ARE 
PART OF WINDSHIELD WINGS 


\ novel placement for automobile re 
w mirrors is at the upper corners ot 
{ iliary d deflec ) ] | ha 
Cone wito j rm ‘ 1 
utact ( rf the t nts 1 ' ty} 
INS the Wil it] yen ( ( 1 
lense 11) Line u CO eciall 
eround in the plate or] nd h ivily i] 
vel “d and prot cted ag ‘inst Scr atchin 
These form wide-angle mirror whicl 
show all tl road to the 1 ee ell 


a considerable part of the landscape on 











with Rear-Vision 
Glass 


Auto-Windshield 


Wines 
Mirrors Ground into the 


Deflector 


sens 


both sides. The deflectors may be so ad 
justed that the mirrors are correctly 
focused for both the driver and the pas- 
sengers in the rear seats 
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The Entrance House to the Endless Caverns, Beautifully Located in a Shady Wood, on the Western Slope of One 
of the Foothills of the Massanutten Mountain, About Four Miles South of the Town of New Market, Virginia 


THREE MILES OF CAVERN WIZARDRY 


By HENRY S. WHITE 


So hes \T the human craftsman is a tyro 
as compared with nature is, of course, 

ruism, and this is nowhere more etfec 

vely demonstrated than in the great 
fashioned by the 
of water on limestone. 
tion is easily 


action 
This rock forma 
dissolved, and in limestone 
gions running water often leaves in its 
ike underground channels that 
iverns, adorned by graceful 
talactites and stalagmites, with tessellated 
floors, groined roofs, and sculptured wall 

it, though in many ways they resemble 
it, surpass the most elaborate products of 
Gothic architecture. 

There is nowhere a more striking ex- 
ample of this magic work of nature than 
in the so-called “Endless Caverns” of New 
Market, Va., which have recently 
thrown open to the public. 


caverns that are 


form 


and Cc 


Caves 


been 
llere is a 
subterranean art gallery, three miles in 
length, consisting of many rooms, corri 
dors, and hallways that may fairly b 
called one of nature’s masterpieces. 
These vast caverns were accidentally 
discovered on a Virginia farm, four miles 
south of the town of New Market, as long 
October, 1879. They have been 
somewhat neglected until last year when, 
on August 14, after elaborate preparatory 
work, they were formally opened to the 
public. The preparatory work consisted 
in such enterprises as the construction of 
a first-class macadam road, with a steel 
bridge spanning Smith Creek, that con- 


ago as 


nects the caverns with the national high- 
way betwee1 New York City and Atlanta, 
Ga.; the erection of an entrance house, 
of unique design, and last, but not least, 
in the caverns themselves, the installation 
of what is perhaps, the most elaborate 
electric-illumination system that exists in 
ny caverns in the world. The electricit) 
lied by a power plant consisting 
25-1] iving two 15-kw 
storage batteries, 
ines for any emet 
gency requil The current is con 
ducted to inny and nook of the 
caverns by means of an elaborate syste 
of underground lead-covered cables, and 
the lighting is of the co indirect 
flood systen so that the re is nothing vi 
illumination itself, which ap 
spontaneous, and greatly add 
to the charm of nature’s part of the work. 
Over 30 rooms and pa 
open to visitors, and they are all clea 


p. engines drivit 
125-volt generators, with 
and also two 3 k Wv. eng 
ements, 


Sveus Gea 


1c ale d 


ible but the 


pears to be 


sages are nov 


and dry, and as well ventilated as a cit 
residence. Inside the caverns the tem 
perature is uniformly about 56° F., and it 


is only in hot summer weather that 
additional clothing might be needed. 

The entrance to the caverns is from the 
western slope of one of the foothills of 
the Massanutten Mountain, situated in 
the northeastern part of Rockingham 
County. A stairway leads to the first room 
entered, which is called the “Oriental 
Palace.” It measures 25 by 90 ft., with a 


any 


$1 








* 


At the Left is Seen a Corner of One of the Largest Rooms in the Caverns, Called “Skyland,”” Which 
Is Particularly Rich in Stalactites That Hang from the Roof like Huge Variegated Icicles, Though, 
Unlike Icic They Convey the Impression of Endless Durability. On the Right Is the Exit from 
This Room in the Form of a Steep Stairway, Which has Aptly been Named “The Straight and 

Narrow Way” 


Why 


') * 


This Is the Entrance to the Gem of the Caverns, and is Therefore Called ‘““The Gateway to Fairyland.” 

It Is a Fitting Introduction to Fairyland Itself, and Has Much of Its Charm, Both in Form and 

Color, Enhanced by the Effect of the Indirect Electric Lighting. The Stalactite and Stalagmite That 
Run Together, on the Left, are Called “Cleopatra’s Needle” 


PHOTOS COPYRIGHT, EMDLESS CAVERNS 
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A Composite View of the Caverns, the Same as is Shown, in Colors 
Magazine, Made by Combining 
Temple, and, in the Immediate Foreground, of Fairyland, So as ta Give One Comprehensiv: 


Impression, Such as a Visitor would Get after Completing a Tour of the Caverns 
Is Every Shade of Color 


on the Cover of This 
Views of Alexander's Ball Room, Skyland, Solomon’s 


There 
from the Bright Prussian Blue of the Stalactite on the Right, to 
the Rosy Hue of the One to the Left 
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beautiful groined ceiling, 20 ft. high. This 
room probably thrills the visitor as much 
as anything that follows, because it is the 
first revelation of these strange cavernous 
marvels, although later ones surpass it. 


A Corner of “‘Solomon’s Temple,” Showing 
the Curious Twin Columns That are Colored as if 
Bronze: 


From the Oriental Palace a winding 
passage, 75 ft. long, leads to the Tree 
Grotto, and so on from room to room until 
all 30 have been visited. All have special 
descriptive names, of which some of the 
most striking are: Alpine Pass, Grand 
Cafion, Crystal Falls, Skyland, Alexander’s 
Ballroom, Solomon’s Temple, Marble Hall, 
Dante's Inferno, and finally, the gem of 
the series, Fairyland, where the beautiful 
Diamond Lake is situated. The gateway 
to Fairyland is one of the most charming 
spots in the whole length of the caverns. 
It displays to the visitor a wonderful ex- 
ample of the art effects produced by the 
erosion of limestone, and the formation of 
stalactites and stalagmites in all kinds of 
weird shapes and various colors, its charm 
accentuated by the artificial illumination. 
Diamond Lake is about 15 ft. square, with 
a depth varying from 6 to 18 in. The 
water is clear as crystal, and beneath it 
the stalagmite formations glitter like huge 
diamonds. The light thrown on the ceil- 
ing transforms it into a fretwork of 
precious stones. To the left of Diamond 
Lake is the Palace of the Fairies, con- 
sidered by some visitors to be even more 
beautiful than the lake. 

Not far from the entrance to the 
caverns is a particularly large room called 


COPYRIGHT, ENDLESSPCAVERNS 
in the Background One of 
They were 
In Another Part of the Temple Is the King’s Bejeweled Throne 
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“Skyland,” which is very rich in stalactites 
that hang from the roof in clusters, as 
though they might be the leaves of some 
antediluvian form of the Virginia creeper, 
petrified. The visitor leaves this room by 
ascending a steep stair- 
way, in part so con 
stricted that it is called 
the “Straight and Nar- 
TOW Way.” 
Proceeding 
various rooms and pas 
sages the visitor comes 
to Alexander's Ballroom, 
which is particularly 
notable on account of a 
mass of stalagmites ris 
ing from the floor, like 
a huge petrified weeping 
willow. Near the en 
trance is a somewhat re 
markable stone forma 
tion that resembles a 
sleigh that has _ been 
frozen solidly and per 
manently to the ground. 
About 90 ft. from this 
room is King Solomon’s 
Temple, appropriately 
furnished with a_ be 
jeweled throne for King 
Solomon, and a Queen 
of Sheba’s Pass. One of the conspicuous 
features of the temple is a large twin col 
«mn, colored as if it were made of bronze. 
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WIRELESS STATION TO CONNECT 
EUROPE AND ARGENTINA 


Concessions have been granted a French 
company by the Argentine Republic for the 
construction of a powerful wireless-tele 
phone and telegraph station on the coast, 
for communication with France and other 
European countries. The station will be 
of 80-kw. capacity, and continuous waves 
will be used to talk to Paris. Three ex 
perimental plants are to be erected under 
the concession grant, which is to run for 
30 years. If, after three years, the ex- 
periment should prove satisfactory, Argen- 
tina will allow the company to instail 
commercial wireless-telephone and _ tele- 
graph systems throughout the country. 


@As a fitting celebration of the comple- 
tion of the first direct telephonic-cable 
connection between the United States and 
Cuba, President Harding, on April 11, 
conversed in terms expressive of national 
good will with President Menocal of the 
latter country. 
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“COMMENT AND REVIEW 


printed April 26, 1921 


[) SAPPOINTMENT at the ot of the great “vale airship is by no means 
limited to Italy and its builders, but is shared by the entire world. It is 
really a cosmopolitan loss, for the results so anxiously awaited from this mam- 
moth 100-passenger plane must now be deferred for at least one 
year, and probably several years. If its trial flights had met 
A the expectations of its daring inventor and his financial back- 
World ers, the ship would have gone into transatlantic passenger 
service. Regardless of the advance made in air navigation, the 
Loss effort was little less daring than the dream of Jules Verne half 
a century ago. Already, in the submarine, has the dream been 
fully realized, but the air is yet to be as completely conquered. 
Transportation cf passengers by air craft, operating on regular schedules, 
has advanced so far that it is inevitable that a larger carrying capacity will be 
steadily attempted. Caproni hoped to jump over that slower growth, and arrive 
by a bound at the goal which natural development would require several years 
to accomplish. Whether this is possible or practical remains to be seen. The 
first automobiles were built to carry two persons; their development to the 
motor vehicle carrying 20 or 30 passengers consumed several years. The auto, 
moreover, had one big problem only—propulsion—while the passenger plane has 
both propulsion and elevation to accomplish. The transportation on regular 
schedules, of a small number of passengers, for comparatively short distances, 
such as London to Paris, has already been set down to the credit of the plane, 
but for any considerable number of passengers the dirigible still maintains its 
supremacy. The Caproni, therefore, was expected to determine the relative 
value of the two types. The dirigible, to date, has the advantage of far greater 
load-carrying ability, but the disadvantage of its unwieldy size. It is also 
generally regarded as more difficult to manage in bad weather, and its liability 
to destruction by accident and fire is greater. 

And now comes the report that the Caproni lost itself by burning, which, if 
true, would seem to put bcth types in nearly the same class. But did the Caproni 
really burn? There is a first-class mystery as to the actual cause of its destruc- 
tion. The illustration of the wreck, in this issue, affords no suggestion of fire, 
and yet, if it started to burn, even resting on the water as it did, would any part 
of the nine planes escape? The official report in the Italian press states that after 
making a flight of one mile it was damaged in descent, and plunged. Another 
story has it that the pictures are these of a much smaller plane which was 
wrecked in the same way at the same time. The editor of The Aeroplane, 
London, who visited the scene a few hours after the accident, reports finding on 
the shore and floating about the wreck pieces of wreckage which exactly corre- 
sponded to parts of the Caproni. It is unthinkable that a ship costing a million 
dollars could for any reason at the present time be purposely destroyed after 
demonstrating its success. One rumor is that the several tons of ballast on 
board shifted, making it impossible to overcome in time the descending inclina- 
tion by means of the ailerons 

Whatever the cause, the universal regret must be the same, that the day of 
the reliable ocean-passenger airship has been deferred. In the meantime, our 
European tourists will have to get along as best they can with a steamship 
service which is both luxurious and safe, even though much slower. 


oom 


WHILE on the subject of air craft, the reader should not fail to note the 
first successful flights of a helicopter—a heavier-than-air machine which 
does not rise by soaring, but just rises. Straight up it goes in the air; how high 
it may go is not yet determined, for the present machine was 
tethered by a cable. Its use, obviously, is that of a craft which 
The will remain stationary in the air for an indefinite length of time; 
Helicopter for war observation purposes it offers a very much smaller 
F target, and is much easier concealed and transported on the 
Success ground. For photographic work it is fully equal to a blimp and, 
moreover, it can actually be equipped with a giant parachute. 
Long before the first successful plane, inventors worked to 
\ produce a helicopter, which, in its innumerable fantastic shapes, has been the 






































joke of air-craft men. These took on every conceivable shape of lifting medium, 
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of which, for a time, the air beaters—wings which closed on the upstroke and 
opened on the downstroke like a duck’s foot—were the favorite effort. Even as 
far back as the Middle Ages, Leonardo da Vinci planned and tried to construct 
one. The 18th century marked several efforts; and in 1909 Edison predicted 
that the helicopter would prove to be the ultimate successful type of flying 
machine. Renard, Maxim, and Berliner, each conducted exhaustive tests, but 
without accomplishing any satisfactory results. The record of failures of inven- 
tors, great and small, at last became so long that when one ventured the word 
“helicopter,” he was regarded with almost pity. Helicopters were built in almost 
every country—many in this—and some were as large as a fair-sized two-story 
house. But of the hundreds, none ever remained in the air more than a few 
moments nor rose many feet above the ground. It remained for Professor 
Karman, an Austrian, to attain the first success. The propellers, of course, are 
horizontal, instead of vertical as in a plane. For domestic purposes it will be 
useful in aerial photography, radio work, for surveys on land and water, and for 
forest observation; and last and possibly its most general use—that for tourist 
observation and thrills at county fairs and summer gardens. 
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[It IS a far cry from the Little Red Schoolhouse to the bill now pending in 
Congress, which would annually appropriate $500,000 for a new cabinet 
department of education, and $100,000,000 for distribution among the states 
to encourage them in the instruction of illiterates 14 years of 
| age and over. With the exception of some of the southern 
Department | states, the facilities for securing a common school education 

of cannot be greatly criticized. I recall my amazement at the size 
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Education 


and quality of country schools in a most sparsely settled portion 
of the Salt River Valley in Arizona. They are in the midst of 
what will continue to be a desert covered with cactus and 
mesquite, until population and irrigation transform it into one 
of the richest soils in the world. But there they are, brick buildings of permanent 
character, suitably ornamental, which would do credit to any town of 2,500 in 
New England or the Middle West. No homes or other buildings of any character 
are near, but the settlers justly anticipate a large population and are providing 
for it in advance. The government could do no better. The states, with the 
exceptions noted, have prided themselves on their schools. To have the system 
which each has worked out to its satisfaction changed more or less and subjected 
to dictation from Washington, as to what shall and shall not be taught, and 
how, deserves consideration. The immediate increased cost is $35,500,000, for 
already the Department of the Interior is expending $65,000,000 annually in its 
Bureau of Education. It would, however, increase centralization, and we all 
know how much time is required to get necessary authority from Washington 
with all its red tape. Whether a central bureau at the capital is as well qualified 
to determine what the citizens of Ohio or New Hampshire want, is a question. 
So far it would seem the people on the spot have managed to build up a pretty 
good system of schools. If the requirements of a few states are greater than 
the state funds permit, and they need help, that is another matter. Great efforts 
are being made just now by certain interests to increase the state educational 
fund in Illinois from $2,000,000 to $20,000,000, and the appropriations are increas- 
ing in other states. 

Would it not seem that with the day and night public schools, the academies, 
colleges, and state universities, supplemented by the free, or at nominal tuition, 
instructive work of Y. M. C. A.’s and similar organizations, the need is not so 
much for more facilities, as for more scholars of the ignorant type? The 
children of families in fairly comfortable circumstances attend school as a matter 
of course, while those of some nationalities desire or are forced by their parents 
to work. It would appear that to some extent studies as well as clothes, food, 
customs of life, are local to some parts of the country, and that what is accept- 
able and best in one state would be quite the contrary in another. Distance is 
another handicap. Suppose a country-school district in southern California 
wishes to make some change; two weeks would be required for letters to go 
and return, alone. 

The trend in all our systems of education already is to pass over the rudi- 
mentary essentials more hastily each year, and elaborate more and more on what 
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used to be known as “higher education.” What the business world desperately 
needs is young men and women who can spell, write a legible hand, and are 
grounded in the three R’s. With school management in the hands of the people 
at home, needed changes can often be mide; with our home schools managed 
from Washington—what? 


oom 


HE “Financial World” says: “It is not overtaxation that is burdening the 
world and stopping its rehabilitation as much as it is burdensome, unwise 
and inequitable taxation.” If business is to recover, it is absolutely necessary 
to cepeal the present absurd, exasperating, unjust, and expensive 
system without delay. A member of the Finance Committee of 
The the House said to me: “In my judgment the present system adds 
Proposed fully 20 per cent to the selling cost of merchandise, taken as a 
whole.” At present it costs the Government millions a year to 
collect the tax—and it does not get near all of it at that. It 
costs the taxpayers many millions more for time, attorneys, 
and experts to make out the annual reports. Even then, no one 
knows for several years whether or not the report is right—from the revenue 
department’s point of view. 

It is needless to go into details of the exasperations of the present system: 
Every taxpayer, large and small alike, is agreed as to this. The question then 
resolves itself into, “What is a better method?” 

Several bills have already been introduced in the present Congress to sub- 
stitute a “sales tax.” This has aroused the most vitriolic and frantic objection 
on the part of a few congressmen. They have not, so far, offered sound reasons 
for their disapproval, although supported in their attitude by some college 
professors, and to some extent by the Secretary of the Treasury. Perhaps the 
best explanation of a sales tax is that written by an eminent financier, Jules 
S. Bache, who suggests the following general plan: 

A tax of 1 per cent to be paid monthly on the actual receipts of all engaged 
in business, with an exemption of all small businesses collecting $6,000, or less, 
per year. Any grammar-school boy can make up the monthly report for the 
largest concern; he takes the total amount collected and if it exceeds $500 he 
points off two figures. On a monthly collection of $10,000, this would be $100. 
If some months exceed $500 and others fall below, a refund is made at the 
end of the year if the total 12 months’ reports do not exceed $6,000. The 
monthly payment would prevent the heavy quarterly borrowing at banks, now 
necessary to many, and the government, by reason of this steady, regular flow 
of money, need not issue the short-time “certificates” as at piesent, on which 
interest has to be paid. The 1 per cent is estimated by careful financiers to 
produce between $3,500,000,000 and $7,000,000,000, probably about $5,000,000,000; 
this, with the tobacco tax of $500,000,000 and the equal amount now collected 
from personal incomes, should produce the encrmous revenue of $6,000,000,000 
annually. With any sort of economy this would be more than required in peace 
times. 

The average increase in the selling cost of merchandise does not figure over 
3%, per cent, from raw material to consumer, against the 20 per cent being 
added at present to anticipate the excess-income tax in force. On a $50 article, 
such as a suit of clothes, the sales tax would be 50 cents. Distributed between 
wool grower, mill, wholesaler, and retailer, the suit could still sell for $50. On 
the multitude of small purchases of one dollar or less, the 1 per cent is so small, 
it could not increase the retail price, yet would not be a burden on the seller, 
who would gladly absorb it, as his yearly tax would be less than at present. 
The Illinois Credit Association voted against a sales tax, on the ground that 
many dealers were now selling at less than cost the goods bought by them at 
war prices. But should a post-war condition, which is unlikely to occur again 
for years, we hope never, stand in the way of a lasting improvement? And 
anyway, the sales tax could not go into operation this year, and readjustment 
should be pretty well accomplished within 12 months. Admittedly, a sales tax 
would not be welcome to a business being run at a loss, which now pays no 
taxes. On the other hand, the business of the country is run at a profit, and a 
losing business cannot last very long in any event. The payment of $10,000 
on annual receipts of $1,000,000 would make very little difference, even if that 
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million receipts showed a loss. No tax system can ever be devised which does 
not hit here and there. The present one seems to hit everywhere and is full 
of injustice and inequalities, for which there has been and is no relief whatever. 

The best test of anything is the verdict of those who have used it. A sales 
tax of 1 per cent has been in force in the Philippine Islands for the past 15 years. 
for the first few months it was unpopular, but ever since it has met with uni- 
versal approval. Any tax system which is allowed to ccntinue for 15 years in a 
country where the taxpayers have any voice in the matter, must be pretty good. 
The Filipinos even have under consideration at the present time an increase in 
the rate to 2 per cent, in substitution for all other taxes of every kind. It may 
dent cur pr-de as financiers to borrow a tax system from our distant depend- 
ents, who, in years past, have had more publicity as head hunters than econo- 
mists, but is it reasonable to suppose they enjoy taxpaying any more than we, 
and there is the record of 15 consecutive years as evidence. Whatever our views, 
we can't get away from those 15 years of satisfied taxpaying. 

Of course it cannot be denied that skilled accountants are hardly necessary 
to check off the two points, nor that an audit of a firm’s books could ordinarily 
be made in as many hours as it now requires days. The department is steadily 
falling behind (the reports for 1918 have just been reached), and this means a 
still further increase in help. With the sales tax, the greater part of this work 
would vanish, and most of what remains can te performed by much less 
experienced and less expensive clerks. Some would still try to evade their tax, 
but it would be incomparably easier to detect them, and after all not so many 
of us are unpatriotic or trying to flimflam our Uncle Samuel. 

Remember the 15 years. 
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LACES MADE UNNECESSARY finger at the lower end, and is slid upward 
BY NEW SHOE FASTENER in the engaging plates. The higher it 
P goes, the tighter the shoe. The revers: 
A time and trouble saver, that also process, of course, unfastens the shoe. 
ornaments the shoe, ought to have con- = 
siderable charm for the busy modern lady. AIRPLANE SQUADRONS SUCCOR 
Two engaging plates are ecured to the EARTHQUAKE VICTIMS 


front of the shoe, against the edge of the 
opening, one on either side hese plate The recent extensive earthquak: s in 
are about an inch long and are bent to Chile and 

















\rgentina atforded an oppor 
the shape of a hook, with ridges formed tunity for the airplane to shine in th 
at the line r h bend. Into these role ‘of 1 vel of merev ona large scale. 
hooks slides iring plate, about 2 in. to which airmen and machines re sponded 
a — - - - nobly. Called upon by the Red Cross, 
‘ several squadrons ot fliers rendered in 
valuable assistance, transporting physi 
cians, nurses, and food into the stricken 
area and, by rapid surveys, determining 
quickly where aid was most urgently 
needed. As all other means of communi 
cation had been cut off, the airmen per 
formed in hours services which would 
One Shoe Has a Highly Ornamental Securing Plate, have required day s without their coopera 
the Other Has Only a Plain Bow. These are tion. 
Also Shown Detached from the Shoes ‘ 





long, wedge-shaped, and which has its @{A large deposit of platinum has re- 
two edges bent over to fit into the engag- cently been discovered near Sulphur Rock, 
ing hooks, and with toothed edges that \rk., according to late reports. If these 
match the ridges in them. This securing reports are true, Arkansas may become 
plate may be ornamented in any way to in increasing degree a producer of raw 
suit the wearer’s taste. To fasten the materials for the jewelry industry, as that 
shoe the securing plate is held with the state already has a diamond field of some 
thumb at the upper end, and the fore- consequence. 
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Locomotive is Shown with the Jib Crane 


2 Radius of 16 Feet. 


LOCOMOTIVE HAS JIB CRANE 
MOUNTED ON ITS BOILER 


-gauge locomotive that is 

jib crane, mounted on top 

is used by the Victoria Falls 
Power Co., South Africa. 

Ives with a working radius 

lifts a load of two tons. It 

wn power cylinders, and operates 
the locomotive, except- 
‘ regards its steam The 
scomotive has side tanks nearly its full 
ngth, with a capacity of 600 gal., and 
cylinders driving its four-coupled 
drivewheels, with a base of only 

total weight is 35 tons. 


ntiv of 


1 
supply. 


] 


LIFELONG HEALTH CONDITIONS 
NOTED IN ONE CERTIFICATE 


\ very comprehensive form of health 
certificate is proposed for use in Germany. 
lf adopted, it would form a record of the 

ealth of each individual at any stage of 
life, and at death would furnish a com- 
plete history of that individual’s whole 
physical life. This record would consti- 
tute a single health certificate, in which 
vould be combined the certificates of 
birth, of vaccination, the health reports 
of school medical examiners, and in later 
life the reports of health-insurance so- 
cieties, in which all Germans in industrial 
life are registered. The result would be 
of value, during the life of the individual, 
in furnishing any attending physician with 
a complete family history; and after 
death, these certificates would be collected 
in a central bureau, where they would 
furnish material for the study of heredity. 


Carrying 
One of Its Power Cylinders is Seen beside the Trunnion on Which 
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a Load, Which It can Swing n} osition at 
I ivote 1 


CHILDREN TAUGHT TO WRITE 
BY INDENTED METAL STRIPS 


\ new-method wri . in the 
form of aluminum rips indented it] 
alphabetical 
promises to be very 

that knowledge to c 

clip to the edge of 
indented characters 
ruling. The child 
eroove oft : s=haracter 


move 


comes fi) 
transcrib 
independe: 
st ips AT¢ 
ing capitals, 


respectiv¢ 


~ Ma 2 


ee meen 


The Metal 


Strips are In- 

dented with Letters and 

Characters Which the Child 
Traces with a Pencil 


well-known Montessori s) 
tem, in which a child traces sandpaper 
letters with his finger tips, until finally 
their forms become so familiar to him that 
1 


writing develops as an instinct rather than 
an acquisition, 


that of the 





TRANSATLANTIC WIRELESS MESSAGES 
PRINTED BY SIMPLE RECORDER 


FOR several months past there has been 


in operation in one of the laboratories 


of the Bureau of Stand- 
ards a radio recorder, 
an instrument which 
writes down radio mes- 
sages. This in itself is 
not remarkable, since 
radio signals have been 
recorded in a _ variety 
of ways. If one visits 
the laboratory, however, 
and observes the 

paratus, he is first 

pressed with its simplic 
ity and smallness, and, 
secondly, somewhat 
startled when told that 
the fountain pen which 
is seen snapping’ back 
and forth is being oper- 
ated by a man some- 
where on the European 
continent. As a matter 
of fact this apparatus 
has recorded the trans- 
m i S sion of Ly ons, 
France, 3,800 miles away 
by air line, almost daily 
during a period of sev 
eral months. 


distances is, therefore, not 


ment accomplished 


By E. A. ECKHARDT 


most interesting 





Cc. 


























The recording at such great 
a freak achieve- 


Simplified Circuit Diagram of the Regen- 
erative Apparatus: Very Faint Initial Cur- 
rents in the Audion-Bulb Grid, G, and 
Plate, A, are Instantly Built Up to a 
Great Enough Strength to Operate a Relay 


turn result in a 
rent, ete. In 


to use it at a radio-receiving station. 


other words, 


The 
thing is the apparatus 
itself and the manner in 
which it works. Its first 
essential part is a re 
generative electron 
tube circuit, of which 
one form is shown in 
Fig. 1. Here, E is an 
electron tube, better 
known to some as an 
audion bulb; r is a 
potentiometer for ad 
justing the mean poten 
tial of the grid G to any 
desired value. The vari 
able condenser Ci and 
fixed inductance, lL1, 
constitute a tuned cir 
cuit in the grid circuit 
of the tube. Inthe plate 
circuit there is a fixed 
inductance, Le, and a 
pl ite battery, B. 

If the inductances are 
suitably coupled, a rise 
in the plate current will 
-ause a rise in grid po- 
tential. This rise in 
grid potential will in 


further rise in plate cur 


Is, the circuit is 


regenerative. If, for 





under exceptionally 
favorable circum 
stances, but is a 
process which is 
well controlled and 
which may be re- 
peated indefinitely 
at will. 

The apparatus was 
developed jointly by 
Dr. J. C. Karcher 
and the writer for 
the specific purpose 
of recording radio 
time signals. The 
recording of other 
radio signals was a 
natural conse- 
quence. 

[It is a matter of 
course that the form 
of the apparatus 
was largely deter- 
mined by its pro- 
posed use, and 
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° RECORDING 


a suitably chosen 
filament tempera- 
ture, we start with 
a sufficiently nega 
grid potential 
and gradually alter 
the same in the di- 
rection of more 
positive values, a 
critical grid poten- 
tial will be reached 
at which the circuit 
becomes self-oscilla- 
tory, the frequency 
of the oscillations 
being determined in 
the main by the 
combination of L1 
and Ci. The start- 
ing of these oscilla- 
tions is furthermore 
accompanied by a 
rise in the mean 
plate current. The 
amount of this rise 


tive 








many changes could 
be made with profit 
if it wefe proposed 
$24 


A More 
Hook-Up and 
Circuiting a Winding between the Regenerating Coils, 


Elaborate wo Showing the 


How the Relay Armature, 


Causes These to Become Inoperative 


Actual 
by Short- 


is largely a matter 
of circuit design. In 
one circuit which 
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we have used, the current rises from a narrow margin with reference to the criti 
raction of one milliampere to several cal potential. 

milliamperes, and in another circuit, the The circuit diagram of a form of ow 
rise was from an initial value of one or receiver-recorder is shown in Fig 
two milliamperes to a final value of 50 connection with the preceding 


“ 2 


deserij 





eLetderniere derniere mot mot 
ee ee ee i ee ee ce 


etl ell I a, ee 





A Message in the Continental Wireless Code as It Appears on the Revolving Cylinder of the Recorder E 
the Words “‘Et Derniere Mot’’—Meaning “And Last Word’’—is Repeated to Avoid Errors. This Message: 
Received in Washington, District of Columbia, was Sent from Lyons, France. It should be Noted That 1 
Pen Record is Here Shown Upside Down to Make the Translation Readable from Left to Right. 


r 


milliamperes. If, therefore, we insert the tion it will be easily understood. An 
ndings of a telegraph relay in the plate form of printing telegraph now used i 
f this regenerative system, the wire telegraphy may be attached to th 
may be so adjusted that the starting wires indicated as leading to the reco 
lf-oscillations in the regenerative A similar recording system has recent 
will cause the relay magnet to been described. In this, the method 
the relay armature. Conversely, stopping the local oscillations in\ 
pping of the oscillations will release adjustments in the regenerative circu 
iy armature. If finally the circuit which necessarily prevent an indefinit: 
properly tuned, is suitably related close approach to the critical point, for 
lio-receiving antenna and the mean the adjustment is too close, the surges o1 
tial is adjusted to a value just readjustments of potential, incident to th: 
critical one, an incoming signal opening of the oscillation-destroying con 
he grid potential momentarily tact, will again start the oscillations, 
the critical value, the regenerative spurious signals will be recorded. 
becomes self-oscillatory, and the The entire absence of kick-back, or re 
h relay operates. adjustment in the regenerative circuit 
beautiful, for, of course, the when the oscillation-killing contact opens, 
relay can be 
to operate any re- 
device. Unfor- 


however, when 


rol 
rae 
S¢ 


) 
] 
| 


and 


lio ignal stops, the 
nerative circuit keeps 
oscillating, and means 
refore be pro- 
restoring the 
he receptive 
is accom- 
| by having two 
contacts on the relay, 
one of which is closed 
vhen the relay armature 
is released, the other con- 
tact being closed when it 
is attracted. The closing 
of the inner contact (ar- 
mature attracted) short- 
' ircuits a low-resistance Attached to a Wireless Aerial, This Compact Recorder Writes the Message 
coil of a few turns placed on the Revolving Strip of Paper Dots and Dashes Appear as 
between the two regener- High Points in an Otherwise Unbroken Line Traced by the Pen 
ative coils. The effect of this operation § is the principal source of sensitivity 
is to practically screen one of the regen- . range of our apparatus. As 
erating coils from the other, and the self- know, our recorder is the 
oscillations stop. The opening of the mechanically, using but a single electro: 
screening coil does not involve any read- tube, messages from transatlantic stations 
justments in the regenerative circuit, and Moreover the apparatus is portable. All 
hence there is no “kick-back.” This fact of it can be packed on the back seat of a 
makes it possible to work with a very = small touring car, and when connected to 


far as 
first to record 
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an improvised antenna, can be 
there, lt Was 
strument, 


the coming summer. 


operated 
a field in 


projected for 


devised for 


and such use is 
A briet account of the recordin 
tus proper may " 
A sheet of paper, \ hich is to receive the 
record, is wound about a eylinder which 
is rotated at ; nitorm te a 

work, 

father clock 1 the hallways of 
homes, by falli 


g appara- 
be of some little interest 


clock 
actuate hat the grand 


our 


pen traces a 
call the “datu 


any transmitting 


FOUR-HANDED TWIN-GRAND 
LAST WORD IN PIANOS 
A twin-grand piano, the first of its kind 
ever recently demon- 
strated at an orchestral concert, at Leip- 


constructed, was 





Leonore Erdman and Werner 


zig, Germany. This novel instrument is 
like two grand pianos placed end to end 
and inclosed in one frame, excepting that 
it has only one soundboard. Conse- 
quently, the keyboards are at opposite 
ends, and the players face one another. 
The soundboard is that 
there is no intermingling of sound waves, 
and it is said that, without watching the 
players, it is impossible to tell which side 
ot the piano is being played. 


constructed so 


@ Smoking in public places and the sale 
of cigarettes are now barred in Utah. A 
bill signed by the governor on March 8 
becomes effective 90 days thereafter. 


’ 
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The New Twin-Grand is Shown being Played by the Well-Known Pianists, 
Eischorn, at a Recent Demonstration . 
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from the 
1 


datum line when the signal 
yegins and returns to it when the signal 
ends. Thus there are short and long 
humps in the datum line, corresponding 
to the dots and 
telegraphic signals 

\ sample 
tration. The 
a chronogra 


dashes which make up 


} 1 


is shown in one illus 
recording apparatus used is 


h on which the paper ad 


recor 


i 
vances past the 


pen, so as make the 
record re rd 


d from right to left. The reco: 
shows the words “et derniere mot” ri 
ceived from Lyons, France. Each 


| 


word 


= 


Is repeated. > meaning of them is “an 
last word,” which ig hes, of course, that 


recording 


this is the radio o, 


BRITISH NAVAL MOTORBOAT 
HAS SPEED OF A RACER 


A speed of 47.2 mil hour in a 
racing motorboat would not be anything 
exceptional, but when speed i 
attained by a boat built 
for re vular naval coasta 
service, it is, ly 
expressed, “going some.” 
The vessel was built fo 
the British admiralty and 
attained this spe d at the 
official trials. It is 70 ft. 
in length, and is fitted 
with two 
engines, each being, it 
claimed, the largest 
used in any motorboat 
They have 24 cylinde: 
each that develop 800 hp. 
These engines are a de 
velopment of a type 
motor that was. used 
largely during the wat 
1} 


1 
! 


c an 
cll 


such a 


popular 


sasoline 


notably in the Zeebrugg: 
and Ostend raids, which, 
it is y conceded 


general] 

were the most spectac- 
ular naval events of the war. High 
was essential to success in these raids, 


“| 
speed 


ELECTRIC FILM DEVELOPER 
THAT IS VERY COMPACT 


A new machine that develops, fixe 
washes, and dries photo films is designed 
It is in the form of a rec- 
tangular tank in which operate a series of 
rollers carrying the film. At [ 


to save space. 


one end ot 
the tank is an electric motor which drives 
these rollers, and also a blow eT for forc- 
ing warm air from electric heaters int: 
the drying compartment of the tank.: The 
frame that carries the rollers can be 
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the Left, the Film Developer is Seen in Operation, Showing How Little Floor Space It Occupies. The 
Reels on Which the Film is Wound and Unwound, are Seen at the Far End. At the Ri the 
Frame Carrying the Film-Bearing Rollers is Shown Raised for Inspection of the Films 


| from the operating tank, so that all IMMENSE CONVEYOR BELTS 
can be inspected, when it is desired USED IN COAL FIELDS 


that everything is in proper work- 

ler. The film passes slowly from Two recently manutactured gigantic 
reel, through the four operations that — belts, of fabric construction, are each over 

ke place inside the tank, and is wound — 1,000 ft. in length, 4 ft. in width, nearly 
o another reel. It is then ready for 2 in. in thickness, and weigh nearly 14,000 

e cutting room. lb. When rolled up each makes a roll 

over 10 ft. high. In poi f all-round 


MAIL-BAG LABELS ON RIBBONS  dimensio: 
SAVE SPACE AND LABOR helts that 


Thev were fabricated by > of the larg: 
imple method of printing labels for rubber manufacturers and will be used as 
bag recently adopted by the Post a conveyor i < n vivania colliery. 

Office Department, is saving 
uch space used for storing the 
old labels, and the labor of k ep- 

in order. The new 

printed on sheets car- 
rving 25 lines of five names each. 
These sheets are cut across into 
ribbons, e in. wide, fitting easily 
nto the metal holders on the 
bags. Each post office orders the 
names printed in the order the 
bags are hung on the racks, so 
that the ribbon may be slipped 
into the holder, and torn off, on 
one bag after another. If more 
than one bag is used for a single 
post office, the name is repeated 
on the ribbon. A superintendent 


in the Chicago, Ill., railway divi- 
, ‘* “ot ‘ itl P te; livi Each of the Rolls in the Foreground Is a Giant Fabric Belt, 
sion Nas originated the 1dea. 1,000 Feet Long and 4 Feet Wide, Weighing Nearly Seven Tons 





HELICOPTER HOVERS WITH FULL LOAD 


New-Type Flier Makes Several Vertical Ascents 
Held Captive like an Observation Balloon 
By WM. H. HUNT 


which 


-RTICAL hovering flight, the ambi- 
shocks. 


Vv’ 
tion of every air-craft builder 
the beginning of aerial navigation, 
an accomplished fact, 

an 


inflated to lessen landing 
Besides forming a stable base for 
the machine when at rest, the frame als 

carries the engines and 
the fuel tanks, one of 
of each in each arm 


are 
since 
is now 
Austrian heavi 
than-air 
the helicopter 
having made 
more, vertical 
to heights of 


machine 
type 


b>, OF 


acil 
(he passenger com 
partment, placed at 
ascents the extreme top, im 
from 30 mediately above th: 


to 160 ft. 
ures would hav 
exceeded 
restraining 
which h 
strange-looking 
ratus captive. 


but 


Designed as a substi- 


tute for the 


observation balloon, 
the present machine is 
not intended for hori- 

hee P4 


zontal flight, b 


madethat al 
¢ ») 


three 


pow er or! 
engines is 


1] 


Ib. ] 


which is ample to rais« 
weight, 
pilot, 


its 2,900-lb. 
plus that 
observer, 
rate of 4 ft. per 
Two 20 
the other, rev 
site directions 
about a \ 
their centers, 
are driven 
through 2a 
bevel-geat 
transmission 
and telescoping 
sleeve shafts. 
The frame of 
the odd contri 
vance is made 
of steel tubing 
in the form 
a tripod. 
the outer 
of each arm, 
and also at 
their common 
inner junction 
point, are 
strongly made 
air-tight bags, 


Ot 


At 


end 


$28 


eld 


of a 
eunnet 


These 


for 


c 


¢ 
captive h 


+ 


t 


converted 
into a straight lifting 
force of 4.000 lb.. about 


er horse power, 


SE 
ft. prope llers, pla 
olving horiz 
at 


ertical 


able 


t 


I 
appa- 


fig- 
bee li 
the 


Yiant 
neer 


le \n 


Ip. 


cable. 
tirely 
the 


Is sO 
the 
-hp 


was 
nm 





Captive Helicopter Hovering at a Height of 160 
feet: Though the Wind was Blowing at About 
18 Miles per Hour, the Machine Soared Steadily utes 

thine gun, at a short trial demonstrated 
cond. ity of the idea, as this 
ced one above low altitude with thre 
ontally in oppo 
600 r.p.m., 


++ nN tly: 
shat ) 5 y 
la i 11) Ctl 


considered in the present 


a speed of 
haft 1 ough — sides the individual pack 

















This View Shows the Mounting of the Three 120-Horsepower 
Engines and Their Fuel Tanks, and Also How the 20- 
Foot Propellers are Driven in Opposite Directions 


earlier 
ae ichine, 
gener: 
‘quipped with a 
electric 
which current 
through 


re 
p. motor, 
lightest 
weighing only 
unequal 
demand 
abandoned 
ing run only 


propellers, 1 


made of ply VW ood 
for 
lightness. 


the sake of 
mods | 


of the allie 


il design, wa 


+] el 


motor, to 
Was Te | 


holdi 
not et 
for 
the 
th 
built, 
430 I 
to th 
and wa 
after hay 
15 min 
However, tht 
the practicabil 


the 
It w 
successful 
ason that 
of 
ever 


is 


one 


machine rose to a 
Ee passenger.s. 
safety Of cralt and passengers has beet 


model, and be 
parachutes cal 
ried by eac 
person, a mon 
ster one having 
a surface of 
2,690 ft., which 
is automaticall 
ejected when 
the propellet 
speed falls be 
low a certain 
figure, is pet 
manently at 
tached to the 
machine’s cen 
ter shaft. 
Should two en 
gines fail, 
which is most 
unlikely, the 
remaining one, 
aided by the 


1 
} 














An Artist’s Conception of a Future War 
Scene: Two Captive Helicopters, Re- 
strained from Drifting by Their Anchor 
Ropes, are Watching the Outcome of an 
Engagement, and Fighting Off Enemy Air 
Craft with Their Machine Guns. A Third 
has Become Partially Disabled but In- 
stead of Plunging to Annihilation It is 
Settling Earthward Gently, Sustained by 
Its Monster Parachute and One or Two of 
the Engines Which are Still Operating. 
Though It should Strike the Ground with 
Considerable Force, the Tightly Inflated 
Air Bags, at the Ends of the Frame Arms 
and in the Center, will Act as Buffers to Ab- 
sorb the Shock and Prevent Serious Damage 
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huge parach t, permit 
the heavy paratu te lrop gently to 
earth. .\s menti fore, the p 

machine is ‘| for vertical ascents 
only and to be from drifting by a 
cable, as are Captive valloons. It is in 
tended to take the place of these unwieldy 


apparatus and perform set ‘s for which 


resent 


RAILWAY INSPECTION CAR 
BUILT LIKE BICYCLE 

What might be described as 

bicycle, wtre it not for the 

four wheels, has 


a railway 
fact that it has 
been brought out by a 





* 


This 
Engine 


Hour. 


Railway Motorcycle Has a 2'2-Horsepower 
and Scurries Along at a Rate of 30 Miles an 
The Wire Wheels Make It Very Light and 

Lasuy ynitr led 
motorcy cle manufacture It is of con- 
ventional motorcycle construction, in its 
principal features, even the wheels, 
which are of i type instead 
of being wheels such 
as are usually use yn devices of this 
kind. TI flanged, of 

course, ti he rails owered by a 

single evi Le} ir-cooled engine of L 

hp., the little vehicle 1 aid to be capable 

oft a speed ot | 

light that one | 

from the track. 


RUBBER-TIRED LOCO-TRACTOR 
SERVES AS LOCOMOTIVE 


\ novel narrow-gauge railway has been 
in experimental operation at Canada June 
tion, Johannesburg, for two years under 
the supervision of the South African Rail- 
way Administration. The rolling stock is 
the same as that used on other lines of the 
same kind, with the exception of the loco- 
motive; called a loco-tractor, which com- 
bines some of the features of a standard 
locomotive with those of motor tractors. 
the latter predominating. The machines 
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they are ill adapted, such as ascents from 


the decks of ships and the support of 
wireless aerials. 

Owing to its small size and consequent 
low visibility, it is expected that the heli 
copter will be far superior to the captive 
balloon for observation 
time. 


sery ice in Wa 





are really standard highway tractors and 
are used as such on occasion by making 
minor changes which require but a few 
moments. When used to 
way trains, the front 
tor are run onto a low 
flanged wheels. The 
wheels, running on flat steel tracks, out 
side the rails, do the pulling. A 35-hp 
engine drives the 4'5-ton machine at 
speeds of 12 to 18 miles per hour up lon, 
grades and around 50-ft. curves without 
upsetting. After two years’ service, the 
tires show wear of only 14 in., though hav 
ing transmitted a tractive power of 5,985 
Ib. for practically the whole term of serv 
ice. Being experimental, the road wa 
built of secondhand and defective rail 
weighing 16 Ib. to the yard, and was 
simply laid on the ground without ballast 
ing of any sort. Many of the curves ar 
purposely short and banked on the 

side, to make operating conditions 

vere as possible. 


] 


haul the rail 
wheels of the trac 
truck having 
rubber-tired reat 


POCKET HORSE-RACE TRACK 
RESEMBLING WATCH 


triking ex un ple ot extreme compact 
is a complete horse-race 

e xactly i 
least in 
watch 

wound, and 
h LS l2 rece sS¢ 
around the 
outside of the 
dial, each of 
which con 
tain a disk 
with a picture 
on it ot a 
horse and a 
‘Wistinguishing 
number. Up 
on pressure of 
a lever, this 
carries the disks 
The first horse that reaches the 
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dial spins rapidly, and 
with it. 
finishing post is the winner. After each 


race the disks are returned to their re 


cesses, and the device is rewound. 
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One of the Immense Terminal Buildings Which will Be a Part of the $225,000,000 New York Port Project 
Four Mammoth Elevators in Each Building will Lift Entire Cars of Merchandise from the Automatic-Electric 
System Tracks, Many Feet below the Deepest Present Subways, and Distribute Them to the Proper Floors 


IMPORTANT NEW YORK PORT IMPROVEMENTS 


By WILLIAM RESSMAN ANDREWS 


‘ 


ork and New Jersey; 
pended on the development of the belt lines in those state 

and harbor of New York and New line in New 

‘y when the plans are carried through — electric system in Manhattan (the old city 

ce by a commission that has of New York), with joint t 

tudied the question for several years with food products and general merchandis« 
view to prevent the loss of business to — will be collected and distributed; the con 
ther ports on the Atlantic seaboard. solidation of marine operations connected 
Chere will be no more congested water with thi 11 railroads which reach thi 
ronts; the cost of transportation will be hores of i 
mwwered materially; and the needs of the 
000,000 living within the “port district” lectric an xt 


1.4 
Ktenaded 7 


[f2 sum of $225,000,000 will be e 
Jersey alone; an automatic 


1 1 
rinihais Wiiecre 


he port, with the 
i ted }yy t 
reated to facilitate the operations of thi flo: rvice, and lig 
st undertaking will be provided for on ll 

scale of expeditious service and economy in tl 


hte 
lite 
1 

ic \ 


CT cic 


yond the dreams of previous genet 
tions, The port district, which will be 
governed by a single “port authority,” 
embraces a considerable area. Not only 
does it include all the boroughs of New 
York City, and the miles of suburb 
section on the New J "sey ide 
Hudson River, but V1 i he 
to Tarrytown, about 15 miles north of the 
city line, and on the east’ touches the 
Connecticut boundary. 

lhe unusual scope of the plan include 
in brief the following: Steam-locomotive 
belt lines along the water fronts of New 
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This tuture work will also include ex- 


tensive dredging operations, so that every 
part ot the port would be deep enough 
certain draft 


to accommodate vessels of 
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town of Piermont, in the northern section 

of the port district. 
The vital part of the whole plan is em 
braced in the automatic-electric system in 
Manhattan itself. Al 








the rest is in a measur: 
subordinate in impor 
tance and tributary to it 


operations. A great sav 


1 


ing in terminal costs wi 
be effected, and the rapid 


distribution 


of freight to 
the various parts of the 
city will be possible as in 
no other way. 
In general, the auto 
matic-electric will ré¢ 
subway opel 
continuous 
principle, 
speaking, the 
atform idea. |: 
appearance if will 
a railroad, but thers 
r¢ semblance ceases 
as it will be run like a 
\n absence oO! 
visible for 
holding the c: and 
trains together 


tinguisl 


ated on the 

cony ey or 

broadly 
ving-pl 


seem 


convevor. 


mechanism 


ling Tea 


kept 


er ny 


No 


kemen 


electric 


motorme! 


the 
rth by elec 
tric controlling devices. 
The elimination of train 


crews is of course eoins 





Map of the Projected New York Port District: 
line Is the Boundary, and the Various Steam and 
Shown by the Deeper-Shaded and Black Lines 
System Tunnels are Indicated by the Black 
likely to enter particular docks; a series 
of highways to give access to the il 
tant points of the water front; additional 
terminal stations for the New York Barge 
Canal; freight-handling machinery on a 
much greater scale than is in use at pres- 
ent; fuel-reserve stations for steamships, 
and better bunkering facilities; easier 
and quicker means of handling building 
material; a system of zone steamship 
terminals by trade routes, and the erec 
tion of grain elevators for the joint use 
of the New Jersey railroads and the New 
York Barge Canal, at a southern terminal 
the outer belt line, and at the 


ipor- 


Station of! 


The Broad, Angular Out- 
Electric Belt 
The 
Dotted 


to bring about a large re 
duction in the 
expenses. 

The automatic-electric 
has the advantage ovet 
any other system, experts say, for the ex 
pansion necessary to meet the needs of 
the growing boroughs, 


operating 
Lines are 
Automatic-Electric- 
Lines 


The line will ru 
at great depth to avoid conflict with not 
only the present passenger subways, but 
whatever others may be built. The tun 
neling operations will be conducted so far 
underground as to do away with the 
necessity of propping up the walls of 
buildings along the route and buttressineg 
their foundations, as was the case in the 
construction of the first subway. 

In the automatic-electric development 
there are two stages: In the first, the 
New York Central Railroad, entering the 





POPULAR 


city on the west side of the Hudson from 
the north, will be linked up with the rail 
roads on the New Jersey side of the river 
by a loop from a joint yard in New Jersey 
and a spur to the Sixtieth Street yard of 
the New York Central. By this means 
tracks of the company in Tenth and 
venth avenues, which have been a 
trap to the people in that district 
ve likewise retarded its industrial 
will be removed. Twelve union 
in lower Manhattan will provide 
for the railroads. The 
part of the plan provides for 
it coming into the city over the New 
New Haven, and Hartford, and the 
Island railroads. They will be 
ht into the system by another joint 
ir Ward's and Randall's islands, 
ist River. 
the terminals, eight-car 
trains, the cars will be lifted one 
ne onto elevators whicl bring them 
tforms near the surface for the dis 


of their freight and for reloading, 


% ice 


cond 


served by 





GIGANTIC TRIPLE TRIPLANE 


that is left of the giant Caproni triple triplane 
100-passenger flier had been strewn along 
Reports of the disaster vary, some stating 


60 ft. during trials, as a result of structural 


Abt 

the 
wrec 
height 


Kage 


of 


was responsible for the untimely annihilation of the 25-ton miracle, built especially for over-sea flig 
sumed by fire. 


later rumor says that the wreckage was cot 


the 
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POULTRY GUILLOTINE KILLS 
WITH SPEED AND PRECISION 


The days of the unwieldy meat cleaver 
or the dull-edged ax, for killing poultry 
are fast fading away as a new de 
capitator be 
comes more 
popular. 

Poised verti 

cally above a 

base about 10 

in. long, is a 

spring - con 

trolled strik 

ing ham 
The hammet 
ha a fi: 


fow | 


1i¢ 


round 


lanting, guillotinelike kni 
The head of the fowl 
| r in) the base, 


1 


on tire | 


IS WRECKED DURING 
is shown in the above photograph, taken shortly after 
shores of Lake Maggiore, Italy, a of tans 
that the immense craft plunged to destruction from a 
defects, while others that an une 1 hurricane 


A st 


TRIALS 


mass 


state tec 
h 


pec 
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SACK CAMOUFLAGE USED 
TO PRODUCE BIRD FILM 


It is a hard matter to procure good 
films of birds, and especially is the work 
complicated when the camera man has to 
climb the trees to their nests, hide behind 
blinds, and subject himself to other similar 


PATED LONDON HEWS . 
and Tree ot 
Three Months of Quiet, Piece-by-Piece Assembly 
were Required to Make the Curious Camouflage 


COPYRIGHT, 1 
Filming English Kestrels from a Blind of Sacking 
Boughs: 


inconveniences. In photographing the 
actions of a group of kestrels, nested high 
in a tree in England, one man was obliged 
to build a screen behind which to hide 
while at work. The blind consisted of old 
sacks draped over an improvised bough 
seat and the camera, which was screwed 
to a projection from the tree. Two out- 
look holes were cut in the drapery for the 
camera lens and for the operator. It was 
necessary to build the blind piece by piece 
and very quietly, for the kestrel is wary 
and easily frightened. Three months were 
required to complete the construction. 
By the exercise of extreme caution 
throughout all the photographic oper- 
ations, many interesting pictures were 
made. The kestrel is a small bird belong- 
ing to the falcon group. 
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JOHANNESBURG MINE SHAFT 
7,000 FEET DEEP 


Deep mining on the Rand, the great 
gold reef neighboring Johannesburg, South 
Africa, has been in practice for many 
years. At the City Deep Mine there wer 
shafts, 3,300 ft. and 4,000 ft. deep, 

respectively, but to exploit the 

mine thoroughly it was found 
that a much greater depth would 
be needed, and, therefore, it has 
been decided to sink a shaft of 
circular section to a depth of 

7.000 ft. The shaft will have a 

diameter of 20 te. and will be 

fitted all the way down, at 10-ft. 

intervals, with concrete rings, each 
18 in. deep ] \ 15 in. wide, to pro 
vide fastenings for the necessary 
guides, pipes, and cables, and also 
for any lit ing that may be needed 
in the future. The 
be 2,000 tons of ore per 24-hour 
day; amd the cage operating in it 
will be 5 ft. 3 in. by 15 ft. 6 in., 
with two decks, and will be made 
entirely of steel. 
in operation at the mine a double- 
inlet fan, 12 ft. 10 in. 
in diameter, with a capacity of 
420,000 cu. ft. a minute, and it is 
thought that this will be able to 
care for the new workings of the 
mine, as well as the old, for some 
time to come. 


two 


capacity will 


The ‘< is alre idy 


sir IcCCO 


RADIO MEDICAL ADVICE 
FOR SEAMEN 


It is estimated that 75 per cent 

the vessels in the merchant 
marines of all nationalities, do 
not carry an attendant physician. 
Many times the right word of medical 
advice at the right time would prevent 
serious consequences, and to give this 
advice, the medical director of the Sea- 
men’s Church Institute, New York, is at 
the service of the sick seamen by wire 
less. His signal is KDKF, and when 
emergencies aboard demand expert advice, 
this signal will effect connection with him. 
Vessels out of the institute radius can 
reach him by relaying. 


@An improved method of shaping and 
treating the parts of bent-wood furniture, 
invented by an Italian craftsman and now 
in use in both Italy and Czecho-Slovakia, 
produces 25 pieces at a time, it is claimed, 
from the raw stock to the finished part, in 


two hours. 





ITALIAN-BUILT AIRSHIP DELIVERED TO U. S. CREW 




















The Great Italian Dirigible ‘‘Roma,” 
Which was Purchased Recently by the 
U. S. Government, is Seen, Above, in 
Its First Flight from Rome to Naples 
and Return, in Charge of American 
Air-Service Officers. The ““Roma” Is the 
Second Largest Semirigid Airship in the 
World, Measuring 410 Feet in Length 
with a Cruising Range of 3,300 Miles 
On the Left, One of the Engines is 
Seen, with an Americar Officer Exam- 
ining the Supporting Frame 




















A Close-Up of the Gondola of the ‘‘Roma,” Taken 
Just before the Flight: The U. S. Officer in | 
Charge, Major John O. Thornell, is Looking Out 
of the Window on the Right. The Others in the 
Gondola Are All Officers in the U. S. Air Service. 


The Ambassador to Italy Was a Passenger 


2 a - 2a | 




















DETROIT’S NEW TRAFFIC-CONTROL SYSTEM 
By C. E. PLANCK 


D' IWN-TOWN traffic in Detroit is effi- 
ciently and ingeniously controlled by 
by mem- 


dee: : 
svstem designed and installed 
depat ent. 


. 1 
t the city police 


apparatus Consists of two “master” 


called “crow’s 
operated by 
level. In 


two small 


closed 

tect the 
officers in 
cl + . 


“t10ns 


proceed. A 


seconds be- 


darkened, wart 
ing motorists, 


street 


From This ‘‘Master” 
Crossing Guardians within 
Direct All Traffic in the 


ill the 20 corners in 
inte1 
lock mM \\ oodward 


on 


and to those on 
streets one b 
and they change the 
standards according! \fter the 
lights extinguished, the red 
lights appear on the east and west sides 
of the tower, and the green are 
lighted on the north and south sides, per- 
mitting movement of traffic up and down 
\Voodward Avenue, and on the parallel 
one block distant. Where the 
makes a slight turn, at Adams 
\venue, a second master tower has been 
erected, which is governed by the signals 
flashed from the first-mentioned one. At 
street intersection on Woodward 


secting 
Avenue, 
the ir 


Ve llow 


signals 
are 


ones 


streets 
avenue 


eacn 


Tower the Traffic Officer Signals All Other 

a Radius of 
Down-Town 

Michigan 


\venue, bells have been installed 
nected with the apparatus that control 
the yellow lights on the master towe1 
While the yellow light is visible, the bell 
ring. At a few the use o 
the standard and patrolman is imprac 
ticable, small miniature towers have bee: 
suspended above the intersections. 

each of its four sides, are a \ ellow, g1 


cel) 


corners, where 


and red 


al d these 





ranged to form 


a background 


for the light 
making tl 
more clearly 
visible to di 
tant observer 
The chief ad 
vantage of the 
> accord 
ing to Inspec 
tor Harry Jack 
son of the 
traffic division, 
is that it quick 
ens the move 
ment of traffic 
in all the dow1 
town 
and prevent 
that always occur when the 
acting individuall 


system, 


and Thus 
Detroit, 


10 Blocks 


Section of section 


the tie-up 
trafhe patrolmen 
n their several corners. When the green 
ghts signal “Go” to the Woodward 
\venue traffic, for instance, a straight 
away of, perhaps, 10 blocks is opened t» 
the motorist. He need not decrease his 
speed to any appreciable extent at inter 
sections, because pedestrians are warned 
that he has the right of way, and he is, 
himself, warned by the yellow signal in 
plenty of time to stop at the proper inter 
section. The plans of Inspector Jackson 
contemplate the final removal of the in 
dividually operated standards, permitting 
the traffic men to devote their entire time 
to the pedestrians, and have the motorist 


are 
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erned solely by the signs. A new type consists of a forged bracket that is bolted 
tower, to be erected above the grade to the end of the boiler shell. Connected 
trance to the approach to Belle Isle, to this bracket is a rod, jointed to permit 
Detroit's municipal park, will be of a more it to swing from side to side. The rod is 
imental design than those pictured, 

he operating system will be the same. 


CLOCK ADJUSTMENTS NOW MADE 
BY WIRELESS IMPULSES 


pulses sent from the 
tory Station are n 
7 self-winding 


New Jen ey. 


a Sel 


pparatus is 


is tuned to recet 


Which is sent 1 
\fter the cl 
he sam«e 

In the 
. the SWiltc 
afte1 


noo}, 


] 


vn action regulates tl 


hrough whicl 


GRILL SAFEGUARDS COOK 
FROM BURNT FINGERS 


New Jersey is Corrected by Wireless 
from Washington It Automatically 
nd Closes Its Radio-Control Switch 

Plans are now being 

timepiece wil 


ate 


SMOKEBOX-DOOR-RING HINGE 
DISPLACES TACKLE 


ate time loss and dange r in 
ot smokebox doot rings fot 
out dirt accumulations trom thi 


lues of a locomotive, it suitable 


n produced. 
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MOVING A BASEBALL PARK TWO HUNDRED FEET 
Proprietors of a Los 
Angeles baseball park 
were re cently notified 
that ; street, to be opened 
by the city, would pass 
through a portion of 
their grounds, Rather 
hat ve the ball park 
from its well-advertised 
ocation, the owners ac- 
quired a strip of land ad- 
11 the old site, and 
to move the 
some 200 feet 
hat most of the 
park could still 


st it was planned 


In Moving the Los Angeles Ball Park, the Grand 
stand and Bleachers were Shifted in Sections t 
Foundations Previously Prepared. The View Above 
Shows the Main Grandstand Section on Its Way 
te the New Location, 200 Feet Away The Pi 

ture on the Left Shows One Section as It 
Appeared When Placed on Jacks for Moving. In 
the Background Are the Remaining Sections. The 
Method of Reinforcing the Sections with Heavy 

Timbers is Shown in the Picture Below 


down the grandstand and other 
of the old park and build new 
However, a local house mover 
itfered to undertake to shift the huge 
tands, and was given the job. The 
grandstand and_ bleach- 
rs were cut into 100-ft. 
ections, and heavy tim- 
bers were then runaround 
the base and bolted to- 
gether, forming a con- 
necting support. The 
stands were then jacked 
up and moved to the new 
location in the same 
inner as a house. 
Another contractor was 
found who undertook to 
move the grass infield of 
the grounds. Consequent- 
ly the new season found 
the entire ball park prac- 
tically the same as it was 
last year, although situ- 
ate d about 200 feet Moving the Grassy Infield: The Sod was Cut into Strips of Equal Width 


and Thickness and Transferred to th lew Site; the Park 
farther east. Was Then Complete in New Place 
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LEATHER TAKES TEST WALK 
TO REVEAL QUALITY 


Leather samples are made to walk with 
the average weight and motion that the 
shoe sole ot 


to in a ma 


a Revolving 


to Ordinary 
Sanded Disk 


The Leather Samples are Fastens to 
Drum on the Tester Which Subjects Them 
Walking Abrasions by Contact with a 


nite amou 


wking sur 


ARMY MINE-PLANTER SERVICE 
DOES INTERESTING WORK 


tion witl 
in its 
sels, 


2. O00 
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6,000 miles of coastal waters against po 

sible invasion. These vessels are 172 ft. 
in length, with a beam of 48 ft., and a 
draft of about 12 ft. Their speed ranges 
from 14 to 17 miles, with an oil consump 
tion of 200 gal. per hour at full speed. 
Their duty is to plant electrically con 
trolled mines, and to lay cables for military 
and commercial purposes. The crews’ 
quarters are very comfortable, and thi 
good library and mu 


very ple isant. 


combined with a 
makes life on board 


mine pl 


inte 


City, are looking 
service, which att 
promotion for apt 


SILVER REPLICA OF STORE IS 
EMPLOYES’ ANNIVERSARY GIFT 


will and tl 
the 
\ngele 
to the 


cemlike 


ie 


1 1 


contains 620 oz. of the 
finely carved, molded, and hammered into 
thousands of s1 all, delicate parts, such a 
window frames, ladders 
wonderfully carved fountain, six diffe: 

[ and 105 capit ils in 
Fout I] 


peciallV mad 
“| to 


precious meta 


fire-escape 


styles ol cornices, 
top one of these. 
yere require 


152 windows alone, and also many 


special tools for other delicate, i 


Exquisite Model of a Los Ar 
Department Store Is 225¢ Inches Long, 15 
Inches Wide, and 13! Inches High 


This -Scale 


S. W orking toa scale of Seo in) 
silversmiths d 


foot, a group of 


the 4 
voted seven weeks to the task. 
7 model pictures the 


The bacl 


compan 





The Three Latest Generators Installed at Niagara Falls Exceed by Three Times the Current Output of Units 
revious Built. A 15%-Foot Column of Water, - Drepping 210 Feet, is Required to Whirl the New 
rs. Insert: Driving-Water Course > and Turbine Arrangement. Below: A Close- 


Up of One of the Generator o= and Turbine Units 
—, 


MORE POWER ral [ <i . FROM NIAGARA 


great power the Canadian sid 


has been suc : “} fe It 
rried out at 
\bout 15 
genera 4 
water 5 ge @ W532) 
able of a" u 


13,000 9118 % e it + 


unit were 


nstal \t that snaee@@eci 
imetheseunitsrep- 9 

ented the limit 118 e & ec 
gineerin Se skill 


rethelarg Mvehee @ att 


we rg 
Boxter hemp of 

power in the world. . nl ] 
Recentlythree power ] 4 ; The rotor « 

inits were installed bine is mou 

vhich are capable of ” f centrically 

developing 37.500 hp. — / ' doughnut-sl 

each. This is nearly . sing TI 

three times the amount raveling 

of power developed by } ; niles a minute, 

the older units. . he rotor at a tangent 
The end of high ' ‘ and whirls it around 

power development i: | ie dropping out at the 

not in sight. Units of P a center into the di 

55,000 hp. have been Ne charging basin. The 

designed and are oy © turbine is mounte 

now under construc ag horizontally, and 

tion, which will be ie. vertical shaft con 

installed shortly on nects the rotor of 


$41 
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the turbine 
a few feet 
thrust bearings 
terrific weight 


vith the enormous generator 
above. Specially designed 
are used to take up the 
t moving parts. 

In the great 15!5-ft. pens which 
carries the water to the turbine, there is 
located a hydrostaticall, controlled valve. 
by the use of this valve the water can be 
cut olf with very little trouble. 


} 


of the 


t 
\ 


ock 


oO! 


ELECTRIC-FURNACE REGULATOR 
SAVES TIME AND CURRENT 
Llectric-are rnaces with 


for melting iron and steel, require 
quick and reliable regulation if maximum 


1.1 
ie 


fur mo elec 


trodes, 11 
























































Left and Right: The 
of an Electric-Furnz 
Automatic Magnets 


t 


k Panels 
Three 
Tem- 


Control 
»paratus 


Hi 


LC, sat 
ace Regulatin 
n the Re 


ul the 
srature Constant 


ld 
id 
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0 De 


is t 
prevente d 


efficiency 
surges 
demand 
matic 
this purpose, consis 


mag 


\n 
1ed 


1 
peaks at auto 


tor 


panel 


apparatus, lesigi 
ulator 
netic the 


ind 


carrying 
trode 
with the 
The time re 


reduced by 


elec- 
r 
( 


] 


l equipp¢ d 
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1) 
il 


1O S 


1 


nec 1n1en 


quired ! 
‘ the ot al 
a saving of labor is eftected because less 
attention is A the ad- 
justment of electrodes takes place at high 
hey are prevented 
the melted metal, and changes 
made without “hunting.” The regu- 
lator is made for one and three-phase fur- 
naces, 


is 
and 
| 


rve 


1 
(1 use yaratu 


1 
) l 
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141 
ieeded., though 
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vetting 
7 
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from 


1 
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sper d 
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IMMENSE AIR-CRAFT ENGINE 
RATED AT 700 HORSEPOWER 


The largest air-craft engine of Ameri- 
can construction was recently given its 
initial tests at McCook Field, Dayton 
Ohio, where it was built. It is what i 
called a W-type, meaning that its 18 cylin 
ders are arranged in three groups, of six 
cylinders each, in such a way that, when 
from the end, the formation 
roughly resembles the letter “W.”) At i 
normal speed of 1,700 r.p.m. the 
engine develops well r the 700 
originally estimated as its normal ratin 
\t this i 5!4-in. bore by 
i in and 
tine 


viewed ( 


e 


speer big 
OVE hy 
t 
il 


1 


peed Cacl | 


I 
stroke 


S 


Cyill eC 


yreat 


of th 
teel jackets ol 
Ided to thi 
neme 


/ ( 


con 


" 1 


1) ring 


vee 
i the 


rvice eng 


medium-weight the « 


airplanes, 1 
the first of its tvpe and of a series wv 
ill be prod \ir 


experimental pur 


11) 


\" ye uced for Army Se 


DOS 


{ 
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DISCARDED CANNON USED 
AS SNUBBING POSTS 


Old cannon that 
service on the bat 
a different field of as 
for mooring ships at the 
Mare Island Navy Yard. 
suitable length and placee 
vith cleats their 
the mooring lines 
lormerly relics mounted 
carriages and placed about the ground 
of public and state buildings, tl 
use as snubbing posts is entirely practica 


lave once seen 


front have 
snubbing 


| 
tl 


use 


e 


¢ 


dock ‘ 
They 
1 in 
sides 
from 
were 


are cul 
oncre 
to pl 


slipping 


‘ 


{) 


c 


Onl 1¢ ( 


- + 
ent 


such 


on 


but 1é11 


~~ =a 


—< 


The Mare 
Mooring Ships. 
Making 


Island Navy Yard Uses Old Cannon 
They are Cut and Fitted with Cleats, 
Very Practical Snubbing Posts When Mounted 
in Concrete 


for 


3ases 
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Blowers, One on Each Side of the 

Shown in Position, the One on the 

Operation, Showing How It Cleans 
Half the Tubes 





ll, and Penetrates the Wall of the Fire Box. 


th 


LOCOMOTIVE STEAM BLOWER 
CLEANS BOILER TUBES 


the War caused 

mechanical developments in nearly 

y of the world. In Sweden, 

ich notable development was a new 
[ removing 

her obstructions from boiler tubes. 

; on stati 


locomotive | 


igencies oO! great 


cou 


tr, 
ntry 


blower tor soot, scale, 


-an be used 7 
it is on 

it will find its most important appli- 
n. The blower is attached to the fire 
and is permanently connected to the 
am supply f There 
blower, controlling the 

and this is opened for only 
tew minutes when the boiler tubes are 
veing cleaned. The blowing is done when 
boiler is hot, and thus the steam is 
ept dry, and removes the soot quickly. 
The lower is ruided by the operator so 


Ona 


1 
yOUeTS 


by means of a pipe. 
in the 
team supply, 


a valve 


is to let the steam jet impinge upon the 
tube 


plate. At the same time the steam 
in the smoke box is turned on, 
vhich helps remove the soot and enables 
he operator to judge, from the color of 
he issuing steam, when the tubes are 
cleaned. Two blowers, one 
side of boiler, clean all 


last 


each 


Mm 
he tubes. 


the 





s an Enlarged Sectional View of the Blower, Showing How It is Connected to the Outsi 
. The Right-Hand View Shows the Engineer 
1e Blower by Turning the Lever That Opens the Valve and Admits the 


Oper atin 


Steam 


AN ADJUSTABLE SHOE JACK 
HELPS THE SHOEMAKER 


4 ¢ 
1. SilO¢ 


shoemaking yeing 


gE is | g 
, 


slap 
made 


Tactoryv. consists 


« 


hold the 


snoe at any 


ad to 


height, from a 
position con- 
venient to the 
seat- 
a height 


that would be 
necessary for 
an operator 
feet tall. 


snoe Call 


over Six 
ip. The be turned 
tion. This part of the ap 
be taken out and be s1 
holding the shoe in a 


for trimming. 


\ posi 


to any 
paratus can al 
ipported 


position col 


1 
*r) 


ide Boiler 


when working standing 


\) 
on a bench, 


ivenient 





NINE HUNDRED MILES ON HORSEBACK 
ALONG THE CUSTER HIGHWAY 


By WHITE EAGLE 
[Whit igle i . ee od I nd 
Custer held Way 


Association purchased “Red Bi 


“After “the ‘comple 
HE Custer Battlefield Hiway, extend- 
ing from Omaha, Neb., through Lowa, 

South Dakota, Wyoming, and 

Park, Mont., a distance of 1, 

creating much public interest. 

The | igl fin 
ished late las white 
firmly in he ground; large 


towns 


to Glacier 
5 miles, is 


_— 
t/ 


marking of this highway as 


are 
] 

wooden 

and 


the 


colors are 
painted on tel 
poles, 
fence 
posts, 
that 
ign 


‘rage 


on an 

of 
ight mile 
he entire 
tance of 
route, 

Sept. 29, 1920, 
mounted on 
“Red Bird,” a 
six-year-old 
Montana 
pony, the 
et. 
down 
street 
tion 


Quite Likely That They 


Battlefield Hiway as the 


Know 


of the 
and 
and a bri 
Mont., for 
distant. 

So there 
have had a petter 
ing the work that 
being done, on the 
and, besides, the C1 


roes right tl 


unity 


oOpport 


ig 
within a st 
at Gillette, 


one’ 
Vyo. 
rhway in 


four tates tl rough \ } cl | r 


{ ode tha 
work was not in active progress, and, in 
, : 
some Cases, had bee 1 co 
of t} e roadbed. 
miles in as straight 
for the surveyor’s i 
out, had 


ote! 


been grat 


844 


tion, Having Traveled 


leaf-mute who made a 


Chief White Eagle and His Faithful Mount, 
Nearly as Much about 
Engineers 


n pon) 
Ss long rice, 


vner and presented it to White 


“kinks” had been taken out and, 
quently, distances lessened wherever po 
sible, and it seemed to be 
sible, for the had no 
for fields, fences, or front yards. 
the towns ot Sun Dance, in 
Spearfish, in South Dakota, 
Whitewood, S. D., sol 
the difficulti 


and of 


never impo 


engineers respe 
Bet Wee 
Wyomit 
and { 


ne 
il 


, 1 
how th 


“Red Bird” I 

the Custer 

in Charge of Its C 
: fT z 


ymnstrusc 


coo M ts Length 


the 
by 


from 


long 
done 

pulled 
machine 
Veith 

he smaller graders 
ished off the 
tld not do, 
culverts 


by men 


ind 


work th 


ind | 


col 
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May Ol \ia 
New Memorial 
About 


Road Winds through Picturesque 
One-Third of the Way between 


are hand in hand with 
especially in the western 
inous country where a cloudburst 
mes changes, within.a few minutes, 
ling, ankle-deep stream into one 
rling, raging waters, bank-full, and 
ing all before it. I saw at several 
ints of 1 ly ride over the highway some 
examples of later-day bridges in 
rse of construction, and a few finished, 
was the bridge being 
‘ross Spotted Horse Creek on the 
y between Arvada Gillette. 
ite engineers and 
were at work on 
bridge when I passed. 
s bridge has wide, 
arded approaches, is 
constructed of steel 


bridge ~ 


roads, 


greatest 


and 


cing 


7 
nd concrete throughout, 
| 


ind when finished will 
have cost $40,000. Ai. 
though not yet having 
been fully in work two 
the Custer Battle- 
held Hiway may now be 
traveled from end to end, 
nearly 1,500 miles, with- 
out asking directions or 
having to open a gate. 
May is not too early for a trip over this 
highway, but the best months are June 
and on up to October at the present time. 
\s soon as the new roadbed has had time 
to pack properly, and all surfacing and 
vraveling is finished, it will be a 365-day 
road. 

I reached Omaha, Neb., “the end of the 
trail,” and more than 900 miles from my 


vears, 


This 


Monument on the Custer Battlefield Hiway 
General George Custer 





COUNCII 
BLUFFS 


_\J 


f the Custer Battlefield Hiway: Connecting with the Lincoln Highway at Council Bluffs, Iowa, the 
Portions of 
3illings and the Custer 


Four States The City of 


Battlefield National 


Hardin Is 
Cemetery 
starting point, Dec. 12, 1920, and, dividing 
hours into days, found that | had been 
in the saddle just 24 days 5 hours. 


MISSISSIPPI BOTTOM LANDS 
TO BE MAPPED FROM AIR 


Cooperating with the U. S. Publi 
Health the Art 1% 
about to begin a photographic aerial sur 
vey of the thousands jual m 
lands of cent 


The corporati 


Service, Service 1s 
iles 0 
Missi 


Rosedale, 


sSwanhip 


sippi. 






































Marks the Spot 
Made His Last Stand 





Where 


included 
which, it 


Cleveland, and Merigold will be 
in the very extensive ope ration 

is thought, will be finished by the latter 
part of July. While this work is going 
forward, seaplanes will be making a like 
survey of the lower Mississippi River, in 
cluding the deltas. The Navy Department 
will lend the seaplanes as there 
suitable landing places for army plan: 


are lit 
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NOVEL GAS PRODUCER EVADES 
HIGH COST OF GASOLINE 


Conditions in the oil 
caused, in Europe, a tar 


industry have 
greater price iIn- 


A Small Car Equippe 
with the Gas Producer, 
Which is Seen beside the 
Windshield, and Partly 
n the Running Board, 
a Substitute for Gasoline 
fank, and Carburetor 
flation tha 

country. Th 


has 


refore, 
sii ] é 
1cr¢ pcen a 
yvreater 
there 

stitute. 
Test 


solid 


only 


incentive 


alternative 
fuels, an 
prac 


is drivi 

bile or 

is by 
of some form of gas 
producer, which in 
reneral terms 
plies the passing of 
ste and air 
through a m heated fuel, re- 
sulting product of a com- 


1.1. 


tors, pactness of the 
Outfit Is Ap- 
parent from 
< This Sample 
1m- Complete 7 
Producer 

am Mot rs 

in 


ss ol 


ras | lucer of t 
now been applied, in 
se ona ll 
In the 


‘ : rt : . 
In the applicatio1 tr gas 


launch. 
difficulty | 
producers to wot nature 
of 


ans of regu- 


been the entire absence 
flexibility. There was no 
lating the supply of the to the moi 
in re sponse to variations of the load 
nothing, that is to say, corresponding to 
the action of the float-feed 


which 


has 


or 


carburetor 
omatically proportions the fuel 


vt 
it 
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supply to the amount of the load. The new 
knglish producer has a means of auto 
matically feeding the solid fuel to the pro 
ducer continuously in proportion to th 
demand of the load, the heating of this con 

stant supply of small and 
i amounts of f 


varying 


being instantaneous, T] 


e remoy ed con 
and 


automat 


is fed t 


a lower cal 
and corfsequently 
- did not giv 
but in every 


1 


he results 


F eout 
fuel Vi 
smaller, 
actually less than 
fourth. Improvement 
in the details of the m 
chine still bein 
made, and already it ha 
been applied to several 
types of motor vehick 
It can be made to replac 
gasoline in any 


se 


much bei 


One 


are 


engine. 


sa The First Trials were Made in This 35-Foot Launch, Equipped 


Furnish Fuel 


Motor 


Producer 
75-H« 


the Gas 
Its 


with to 


rsepowcr 


to 


@ An aerial transportation project with a 
route from Reykjavik, Iceland, via Scot 
land and England, to Copenhagen, Den 
mark, is being considered by an Icelandic 
aviation company. The principal object 
is the speeding up of postal service. 





BOMBING AIRPLANE BECOMES FLYING AMBULANCE 














warring nations are not yet beating 

into plowshares, they are at least 

ir fighting equipment to construc- 

Ss 3 roving it with these ends in view. 

he latest developments along this line is the 

mbulance built by the Vickers Vimy concern 

gland Originally designed as a bombing 

this angel of mercy, powered by two engines 

rating of 500 hp. each, is capable of trans- 

patients, a physician, nurse, and pilot 

e expected, this, the latest in its field, is 

ided improvement over a former flying ambulance 

ritten of in the November, 1920, issue of this mag- 

ne It is so constructed that the stretchers can 

aded through the front end of the fuselage, as 

shown in the lower view, and securely clamped to 

aterally projecting arms in a double-deck arrange- 

ment (right). First-aid and minor-opération kits, a 

stationary washbow! with running water, and a seat 

for the attendant in charge, are part of the very 

complete equipment. Though the blunt end of the 

abin suggests that it offers a heavy wind resistance, 

the contrary is the fact, as the bluntness is part of 
the truly splendid streamline design. 
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Weeds Die and Grass Thrives When Ammonium 
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Sulphate is Used as Fertilizer. The Patch in the Picture 
at the Left Is a Weedy Section Before the Chemical was Used. 


Right: The Same Patch 


Devoid of Weeds after a Series of Ammonium-Sulphate Treatments 


WORLD’S SMALLEST STORE 
SELLS FRIED HAMBURGER 


Fried hamburger, cigars, and checking 
facilities are the main features of the busi- 
carried on in the smallest store in 

the world 

located at 

Duncan, Okla. 

It measures 22 

in. in width 

and has just 

enough room 

for one man to 

get inside and 

turn around. 

Shelves are a 

part of the 

store equip- 

ment and are 

located high 

not to 

crowd the 

keeper too 

mach. ££ 

would require 

a very lean 

burglar to rob 

the place, for 

the manager, 

who is slight in stature, must bend almost 
double in order to get inside. 


ness 


SO as 


CHEMICAL SOIL FOOD KILLS 
WEEDS AND AIDS GRASS 


It has been recently announced that 
sulphate of ammonia is a successful and 
economical alternative for use as a grass 
fertiltzer in the place of nitrate of soda. 
It also has the property of slowly but 
surely killing off weeds. The persistent 
use of the latter element has a tendency 
to produce an alkaline condition in the 
soil which is conducive to weed growth. 
Ultimately, under these circumstances, the 


1 
} 


grass is overcome by the weeds. In tl 
use of ammonium sulphate, the situation 
is reversed and the we eds become Cc! ow de 

out while the necessary mall 

tained in the soil. Care must be exercised 
in the proportions of the new fertilizer o1 
the grass may be burned out instead oi 
aided by it. Any that tend 
to cause an alkaline reaction must | 

kept away after an application, and the 
ammonium phosphate laid on as a top 
dressing each spring. The 
graduated thereafter as the weeds 
to disappear, and their eradication by thi 
process is slow but certain. 


acids are 


substance 


doses at 


begin 


ORANGES PEELED BY MACHINE 
WHILE YOU WAIT 


The cost of an orange in Havana, Cuba, 
is five cents and that price includes the 
peeling of it, which is done on a specially 
designed machine. The orange is held be 
tween two clamping lugs and is turned by 
means of a crank handle and gearing. A 
Iruit 


small blade engages the skin as the 
revolves. The device is clamped to a board 


i 


or stand. 


COPYRIGHT, KADEL & HERBERT 
The Clamping Lugs of the Orange-Peeling Machine 
Hold the Fruit While It is Revolved against a 
Sharp Blade by the Handle 
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A BOAT THAT IS PROPELLED 
BY A SUBMERGED SAIL 


fhe general impression of a sailboat is 
it to impel it the sail must be hoisted. 
he opposite is the case with the boats 
pearl hunters of 
ican rivers. To im- 
heir boats they sink 
ils. The reason for 
ference is that in 
the motive pow- 
Wil d, while in 
it is the water. 
irl hunter’s boat 
consisting of 
tched on a 
9 ft. 


so that the cur 
he boat much 
ed than it would 
just drifting. 
re the pearl-bearing 
ms live there always is 
i strong current. To catch the clams, the 
irl hunter carries a rack, on either 
ide of the boat, composed of bars from 
which dangle chains with hook ends that 
‘ the bottom of the river, and 
the clams close their shells upon them. 


pe over 


The Sail is Seen in Front of the Boat. When Used to 
Propel the Boat, It is Turned into a Vertical 
Position, and Lowered into the Water 


On Top of the Fanning Mill is Shown the Hopperlike Device, 
the Hemp is Fed, and Which Extracts the Seed. 
Outside the Machine through the Chute Shown beside the Wheel in Front 


FANNING-MILL ACCESSORY 
EXTRACTS HEMP SEED 


A hopperlike device, containing rubbing 
rollers, has been constructed so that it 
can be installed on top of any ordinary 


As 
4 BASS 


into Which 
The Latter is Delivered 


fanning mill, and be used for loosening 
the seed from hemp when it is fed into 
the hopper. This is done by the action 
of the The flows from the 
hopper, through the fanning mill, into a 
galvanized chute, which deposits it as re 
quired. This simple device, connected to 
his fanning mill, farmer, 


rollers. seed 


enables a who 


has only a few acres of hemp, to dispense 
with costly hemp-threshing 


machinery. 


GRAND CANON NATIONAL PARK 
TO ATTRACT TROUT ANGLERS 


Although no 
in the Grand C 
great nationa 
to be an attt 
man. 


naturally 
that 


Once 


is 
the 
was 
tern 
orado 
inon. 

la trout 
uckers, 
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NEW DRYDOCK HAS LIFTING 
CAPACITY OF 12,500 TONS 


One of the largest of privately owned 
drvdocks in the United States has just 
been completed at Fore River, Mass. The 
vill accommodate vessels up to 525 
in length over all, with a draft of 27 

The dock itself is 480 ft. long, 116 ft. 

and 35 ft. high. It is a floating dock 

posed of 10 pontoons, on each of 
re two pumps, each operated by 
motor, which works at three 

lhe pumps can be operated sep- 

itely or collectively. They will empty 
in 90 minutes. The dock 
is an actual lifting capacity of 12,500 
although it is rated at only 10,000 

It has a complete system of piping 
am, air, and tank water. There 
han 17,000 tons of steel in this 
and it required a year’s 


OCK 


( pontoons 


re more ft 
tructure, 


to build it. 


DRY-CLEANING MADE SAFER 
BY FOUNTAIN-TYPE BRUSH 


The use of inflammable liquids—gaso- 
line, benzine, and naphtha—in dry-clean 
ing processes is made safer by a fountain- 
type- brush, recently introduced by an 
eastern manufacturer, which stores them 

in a reservoir 

in the handle- 

shaped body, 

and delivers 

small quanti- 

ties through 

the brush 

when a button-headed plunger, project- 
through the side of the device, is 
pressed with the thumb. Made of sheet- 
etal wh = thea soldered together at their 
contrivance is but 8'5 in. long 
ind, filled to its V-pt. capacity, weighs 
only 1 lb. Although designed primarily 
for cleaning, it may be used to apply shoe 
or stove polish, mucilage, ink, or any 
other liquids usually applied with a brush, 


edges, the 


GRINDER-WHEEL DRESSER CUTS 
WITH ACCURACY OF DIAMOND 


A new grinder-wheel dresser is made 
with a circular cutting stone which may 
be used to dress an emery wheel to a 
lant or to finish its working surface for 
precision tool grinding. The cutting 
wheel is made of finest quality carborun- 
dum and is mounted on a rod having 
knobs on its ends for holding the cut- 
ter against the grinder wheels. Diamond 
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851 


wheel dressers have long been in use for 
this purpose, but the carborundum tool 
has demonstrated the practicability of 


cI 
im 
J 


Bw 


The Grinder-Wheel Dresser Mills the Working Face 
of the Wheel to a Surface Suitable for Accurate Grind- 
ing. Insert: A Ball-Handled Dresser for Use in Easy 
Places 


+ 


against an 


good cutting effect eco 


using one abrasive surface 
other to get a 

nomically. The cutting 
] 


movable and can be replaced when wort 


stones are re¢ 


HANDY RULE FOR LOCATING 
DEFECTS IN PLAYER PIANO 


A celluloid rule that doubles up into a 
leather cover, and fits any pocket, is handy 
lor use on a player piano. On 
is a tracker-bar gauge, 
notes which the test roll shows to be 
working properly, be m« 
without the nec ssity of counting the 
holes to find the defective note. On the 
other side it is divided into inches and six 


one 


side 


wit] which any 


1 


not 


can ured off 


The Rule is Shown Out of Its Case with the Side 
exposed That Has 88 Graduations for 
Measu ing the Piano N« te 
teenth ind can be used a a 
A notch in the rul 


rauge. 


12-in. rule. 
a primary valve 


@ Nineteen of 30 five 
tors, part of the 


and ten-ton trac 
War Department’s sur 
plus, purchased by South Carolina, have 
been put to worl le state road ‘ and 
the remaining 11 will soon be in commis 


sion in the same service, 
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WOODWORKER IS ADJUSTABLE 
TO MANY DIFFERENT USES 
A woodworking device that is a veri- 
table jack-of-all-trades when it comes to 
machining lumber, has recently been 


The New Woodworking Machine Has an Adjustable Table and Two Man- 
Machine Used 


drels Equipped with Saws. Picture Shews 
in Connection with a Band Saw 


placed on the market. Fitted with two 
mandrels for saws, the machine is made 
to do ripping or the many intricate saw- 
ing jobs, such as stair-routing, molding- 
cutting, or dado work, by simply lower- 
ing or raising a table which is slidably 
attached to the machine frame, bringing 
the work into contact with the suitable 
tool. Boring is accomplished by placing a 
self-centering chuck on the upper man- 
drel, and adjusting the worktable to a 
cross-travel beam, enabling the operator 
to move the wood into contact with a bit 
in the chuck. An additional pulley on 
the driving motor makes the operation of 
a band saw possible when belted for the 
transmission of power. All accessories 
for the various operations are detachable. 


HEATING BY CATALYSIS 
IN SMALL STOVES 


As long ago as 1817 Sir Humphry Davy 
discovered that a spiral of platinum, pre- 
viously heated, will remain hot when 
immersed in a mixture of air and inflam- 
mable No mat how long these 





Gy COURTESY OF LA NATURE 
From the Left Consecutively Are: The Device That 
is Used for Heating Radiators, a Small Stove, 
and a Foot Warmer for Vehicles 
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conditions continue, the platinum remains 
unchanged, but the gas is decomposed, 
and therefore, has to be renewed. This 
phenomenon is known as catalysis, and 
many practical applications of it have 
been made. During the war the princi- 

. ple was applied in France 
to a device for over- 
coming the difficulty of 
starting airplane motors, 
on account of the low 
temperature of the water 
in the radiators. A cata- 
lytic heater was devised 
that kept the radiator 
warm, and at the same 
time avoided setting fir 
to any inflammable part 
of the plane. On the 
same principle heater 
are now being made that 
can be used as_ hand 
warmers in a muff, foot 
warmers in a motor car, 
or to temper the cool- 
ness of a room. As ma 
be easily realized, no fire danger attend 
the use of these devices. 


HANDLES OF NEW GRASS SHEAR 
OPERATE VERTICALLY 


The horizontal blades of an improved 
grass shear are operated by handles which 
work up and down, thus avoiding turning 


An Improved Grass Shear with 
Horizontal Blades and Verti- 
cal Handles, Which car be 
Used without Turning the Hand 
to the Awkward and 
ing Sidewise Posi- 

tion 


the hand to the awkward sidewise posi- 
tion. The change in motion is accom 
plishee by a plunger which is part of the 
lowet 
in the 1 

together 


1andle, and, working through slot 
ends of the blades, forces them 
the 
The blades are opened by a spring whet 
the lower handle is released. 


l 
te 
. 


ear 


when handles are squeezed. 


BANDIT-CHASING AUTOMOBILE 
MAKES GOOD IN DENVER 


Motor pirates, holdup men, and other 
desperadoes, have small chance when the 
bandit squad of the Denver police force 
takes up their trail in the high-powered, 
amply protected bandit-chasing auto- 
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This Bandit-Chasing Automobile Has a Heavy Protective Screen for the Radiator, 


L ; The Windshield Is 
lights, and a Swivel Machine Gun Are 


a Special Rolled-Steel Rail Section. 
mobile patrol. The plan to build such 
a car was announced in the February 
number of this magazine. The machine 
differs somewhat, however, from the orig- 
inal design. The chassis, hood, and cowl 
are of a standard make, but the body and 
protective features are as planned. The 
latter consist of an exceptionally heavy 
curved bumper, made from a section of 
railway rail; a strongly made protective 
screen for the radiator; a_ bullet-proof 
windshield, and channel-section steel rails 
which, projecting beyond the outside line 
of the fenders, protect the body in case 
of a wreck. The armament of the busi- 
nesslike outfit consists of riot guns, 
and a machine gun mounted on the dash. 
Two searchlights are used to illuminate 
the roadside shrubbery when a hunt is on. 


RADIO WILL WARN U. S. SHIPS 
OF WORLD STORM CONDITIONS 


By virtue of extensive 


arrangements 
States Shipping 
Board with most of the high-powered 
radio stations throughout the world, 
\merican ships are to be furnished by 
wireless with reports of storm conditions 
prevalent at each sending point. These 
reports will be of invaluable aid to mar- 
iners in that they will indicate the ap- 
proach of adverse weather conditions in 
time to permit them to make preparations 
to meet the emergency, 


made by the Jnited 
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AZ’: 


and the Bumper C 
3ullet-Proof. Riot Guns, Search- 
Part of the Bandit Chaser’s Equipment 


BARREL PROTECTOR PREVENTS 
COLLAPSE IN TRANSIT 


Merchants, shipping such commodities 
as cement, flour, or sugar in barrels, face 
considerable loss because of the collapse 
of these car- _ 
riers and the §& se. 
consequent © 
spilling of 
their contents. 
To lessen the 
loss thus sus- 
tained, a pro- 
sector, oF 
brace, made of 
two crossbars 
mortised at 
the center for 
fitting to- 
gether, has 
been devel- 
oped by a 
southern in- 
ventor. The 
ends of these 
crossbars iped Di ces de- 
signed to fit contour of tl 
barrel. <A form of the brace is 
also designed, which may be made in one 
piece to be placed in the barrels during 
the manufacturin: The cubic 
space required by these braces is only 2 
per cent of the entire barrel capacity, a 
small loss compared with the advantages. 


the interna 
second 


process, 


y 





854 POPULAR 


SWORDFISH’S SWORD IMBEDDED 
IN HULL OF A STEAMER 


The cutter “Marinduque,” of the Insu- 
lar Bureau of Commerce and Industry, 





Left: An Officer is Shown Holding the Swordfish’s “‘Sword,”” Which was 
Right: The 
Hole That had to be Made to Extract It 


Broken in Extracting It from the Ship’s Side. 
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Philippine Islands, was recently dry- 
docked in Manila, and the 6-in. snout of 
a swordfish was found imbedded in the 
vessel’s side. The tough, bony snout had 
penetrated the copperplated 3-in. teak hull 
until it actually protruded 
nearly an inch into one of 
the cabins. The other end 
of the snout was snapped 
off, flush with’ the ship’s 
side. The point inside the 
cabin had been noticed 
by some members of the 
crew, but they had sup 
posed that it was a steel 
spike. When the snout 
was removed, it was 
identified by an expert at 
the bureau of science as 
the “sword” of a sword 
fish. Other such cases 
have occurred in the In- 
dian Ocean. 





CLEVELAND CLINIC IS DEDICATED TO HEALING ARTS 


“The opening of the Cleveland clinic is 
an epoch-making step in American medi- 
cal progress.” These were the words 
spoken by Dr. William J. Mayo, honored 
as the “statesman of medicine” by his 
colleagues, in his dedicatory address upon 





Housed in This Substantial Building Is the Cleveland Clinic, Dedicated to the Intensive Study of All Human 
ilments and the Devising of Methods for Their Prevention and Cure 


the occasion of the formal opening of that 
institution. Equipped with every devic: 
known to science for the correct diagnosis 
cf human ailments, the splendid edifice, 
with grounds and furnishings costing well 
over $500,000, is designed to serve as a 


~ 
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A Secluded Nook in 
Very Complete 
Library of the New 
$500,000 Clinic at 
Cleveland, Ohio 


learing house 
of the latest and 
best develop- 
ments in all 
ranches of the 
ealing arts. 
llere the claims 
f all systems 
E all viating or 
ring human 
maladies will be 
given impartial, 
analy- 
is, and the 
in each 
il] receive 
cial 
nd recognition. 
It isthis breadth 
of vision on the 
p< of its 
( 


nti 


‘ientifie 


offi- 
sanction 


bah SP Drs. 
reorge W. 
Créie, a ai 
sunts, William 
and 


} 

Ie 8 ower, 
lohn P hillips, 
which is 
tined to insure 
Cleveland clinic 
a unique place 


des- 


One Sines of the Reception Room, Showing the 
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Chairs and Cheery Surroundings of Growing 
and Warm Buff-Colored Tile Walls 





Comfortable 


Plants 





Here may be Found 
Works onAll Phases 
of Human Illnesses, 
Printed in Various 
Languages 


| cords 


t 


ie fré 
institutions 
dedicated to 
similar pur 
poses Diagn 


ation 

e great 
work may en 
dure perpetu 
ally, a noble 
ideal realized. 
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WORKING MODEL OF EXCHANGE 
GUIDES TELEPHONE USERS 


What may be described as a working 


diagram of a city telephone system, in 





A Working Diagram of a City Telephone System, Used for Public Lectures: he. 
The Portable Board Represents Two Complete Exchanges with 


Subscribers Connected to Them 


which two exchanges, with subscribers’ 
instruments connected to them, are rep- 
resented on a board about 3 ft. wide and 
less than 8 ft. long, is being used in De 
troit, Mich., for public demonstration. 
One exchange is used for originating and 
the other for receiving calls, each being 
equipped with one pair of cords and the 
necessary keys and jacks. With this port- 
able set, one operator can illustrate to an 
audience the whole series’of 25 operations 
necessary for connecting two subscribers, 
showing telephone users the correct use 


of the instrument. 


MANY VOLUNTEER FOR MEDICAL 
EXPERIMENT PAYING $1,000 


In the hope of wi 
ward offered to 
— 
scariet 


°.* ’ 
with the 


ning the $1,000 Tre- 
volunteers who contract 
inoculation 
dozens of 
themselves to Drs. 
Dick of 
Institute for In- 
The ex- 
effort to 
erum. A reward 
of $70 is paid for inoculation, and an addi 
tional $1,000 is promised if any of the 
dozen forms of the disease develops. 


fever as the result of 
germs ot the disease, 
persons have | 


otteres 
Ludvig Het and 
the John McCormick 
fectious -Disea 
periment is 


discover a 


toen George F., 
ses, ot Chicago. 
made in an 


preventive 


being 
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GREAT BRITAIN OFFERS GIFT 
OF LARGE AIRSHIP FLEET 


The most remarkable gift proposal in 
history is that made by Great Britain in 
offering a large portion 

of its airship fleet to any 

responsible individual or 

organization that will ac- 

cept, operate, and main- 

tain it. The only stipula 

tion is that experimental 

work be carried on, and 

that all knowledge 

gained be communicated 

to the government ex- 

clusively. The reason 

given for this momentous 

step is the necessity of 

economizing. The fleet 

is made of the dirigi 

bles 32, 33, 36, 37, and 80 

of the R-series, the L-164 

and 71, and two of the 

Zeppelin type taken from 

Germany. They are all 

of the rigid type and can 

be remodeled for pas- 

senger and freight traf 

In fact, the “R-36,” 
sister ship of the “R-34” 
of transatlantic-flight 
fame, has already been reconstructed and 
is now 30 ft. longer than when first built. 
A rearrangement of and addition to the 
power plant has increased the power from 
the original 1,250 hp. to 1,570 hp. The 
estimated value of the fleet is $15,000,000. 


WIRELESS FOR POLICE AS AID 
IN CRIME-WAVE CHECK 


Wireless telephony, with all of the latest 
amplification features, will be utilized by 
the city of Chicago as an assistant in 
checking its wave of crime. A sending 
station with a range of 1,000 miles is to 
be installed on the city-hall roof. From 
this station, will be flashed to 
receiving Stat two fire boats, two 
lake cribs, two fire-engine 
central fire-alarm_— station, 

agons, and on two of the fast bandit 
hunting which work out from the 
detective bureau. The latter stations are 
to be equipped with amplifying devices 
of sufficient strength to announce a mes 
sage loudly enough for hearing above the 
din of a moving Through 
this wireless system, it is expected that 
the department will be kept immediately 
informed of the latest criminal move 
ments. 


messages 
iOns On 
houses, one 
two patrol 


1 
| 
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autos 


automobile. 
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"74 SHIPS ARRIVED & DEPARTED AT THIS PORT \W ONE wwe 


AM. STR. FELIX TAUSSIG ARRIVED 


DEC. 22 DRAWING 


29 FEET OF WATER. 





— oy Panorama of the Port cf Jacksonville, 
tails. Tiny Ships Navigate the Real Water, Passing 


uled Stops at the Regular Stations. The Insert at the Top Shows the Time of High and Low Tides 


WORKING MODEL OF PORT IS 
FLORIDA WINDOW DISPLAY 


spirit of a decidedly pri — 
inspired the design of a miniatt 

model of the port of J aaedix: 

now occupying the display window 

) chandler in that Florida city. 

ships go into and out of 

sing each other without 


> 


shi 


1 
I 
‘ 


a complete little railroad 
shore, stopping automat- 
the stations. Above the model 
istic of the port, indi 
commerce doubled in the pa 


WASHER, WRINGER, AND IRONER 
ALL IN ONE MACHINE 


Home-laundry work in its entirety in- 
‘ludes not only washing and wringing 
he clothes, but ironing them too, and 
hat is regarded as no light task by 
many housekeepers. Therefore a new type 
of washing machine is made unusually 
interesting by the fact that it performs 
all three operations, using electric power. 
The ironer is less than 2 ft. long, with 
an open end permitting clothes to be 
slipped easily on and off, and its roller 


Fiorida, Is Faithful to the Original in the Sma lest De- 
Each Other Safely, and Lilliputian Trains Make Sche« 


may be heated either electricalls 
gas. It is pivoted at ac 7 
ing machine, alongsid 

that it may 

the n 


icl 


The Electrically Operated Ironer is Pivoted 


at 


Right-Hand Corner of the Washing Machine 


the 
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IMPROVED GASOLINE PUMP HAS 
CASH-REGISTER FEATURES 


Printing a customer's receipt and mak- 
ing three records of the number of gal 
lons dispensed, all at the same time, is a 

feature of an 

improved gas 

oline pump re- 

cently placed 

on the market 

by an eastern 

manufacturer. 

The measur- 

ing chamber 

isa one-gallon 

glass cylinder, 

at the top of 

the apparatus, 

which is pro 

tected from 

the veather 

and damage 

y a larger 

ass cylinder 

which sur 

rounds it. To 

use, the oper- 

ator inserts 

his individual 

key, sets the 

indicating 

lever to the 

quantity 

wanted, and 

starts an electric motor which operates a 
vacuum pump. When the required quan- 
tity has been pumped the motor 
automatically. The recording mechanism 
keeps track of each ope rator’s sales, total 
daily and a grand total for the 
season, as well as prints a customer's re- 
ceipt, showing the amount f the 


1 


stops 


sales, 


trans 
action. As all the gasoline must pass 
through the officially tested and sealed 
measuring cylinder, the customer 
that he is getting full measure. 


can see 
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POTASH OUTPUT INCREASED 
DURING YEAR 1920 


An encouraging increase in the potash 
output of the United States has been 
noted in the Geological Survey covering 
the production of that commodity. Of 
the 167,346 tons of crude potash produced 
during 1920, 78.4 per cent came from the 
saline deposits and lakes in Nebraska and 
elsewhere, while the remaining 21.6 pet 
cent was extracted from distillery waste, 
cement dust, kelp, alunite, and other sim 
ilar sources. This represents an increase 
of 57,103 tons in 1920 over 1919. Several 
handicaps encountered during the 
year which impeded potash recovery to a 
noticeable extent. The demand for it as 
a fertilizer suffered somewhat because of 
adverse conditions. Heavy 
rains also complicated matters by diluting 
the brines of the pot ish lakes so that con 


were 


economic 


centration was made very slow. 


POTATO-HARVESTING SCENES 
ON GERMAN MONEY 


The reputation of the Germans as prop 
agandists is upheld by some new paper 
money issued in the city of Melle, in the 
potato district, for the money not only 
serves as a medium of exchange, but in 
pictures and verse urges the people to 
work hard and save their money. Both 
the quality of the paper used and the 
workmanship are much inferior to that of 
our own bank notes, being of about the 
variety used in a good grade of com- 
mercial printing. The legend on the face 
of the note informs the holder that it is 
exchangeable at any time for state cur- 
rency at the city treasury. The cartoons 
on the reverse side are printed in three 
colors, that on the 10-mark note carrying 
thrift, and that on the 50 
mark note the necessity of 
by 


} 
| 
a message Ot 














Specimens of the Paper Currency Issued by the City of Melle, Germany: The Faces Bear a Promise of Exchange 
at Any Time for State Currency, and the Backs, Legends Urging Hard Work and Thrift 
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BIG CANADIAN COPPER PLANT DESTROYED BY FIRE 


— _ ee 





The plant of the largest 
copper mine in the Brit- 
ish empire, known as the 
Britannia, and located on 
the coast of British Co- 
lumbia, was destroyed by 
fire, on March 21, last. 
That day of the year has 
evil associations for this 
great enterprise, for on 
the same date in 1915, 54 





44a4e4 
a 
A View, Before It was Destroyed 

by Fire. of the Great Canadian 
Copper Plant, Showing Smelters 

and Tramway Running a Mile 

Back into the Mountains 

valued at $1,500,000, and 
destroys the development 

work of DO years. At the 

time of its destruction, th« 

mine had reached an out 

put of 25,000 tons of or 
daily, and produced 2,000, 

000 Ib. of copper a month. 

——= The plant ran 270 ft. up a 
A View Taken Immediately after the Fire, While the Lower Part was Still mountainside where the 
Burning, That Shows the Great Gap in the Plant Made by the Fire 





ore entered, and whence it 

versons were killed there by an avalanche, was carried through the various processes 
h I 

and on the same date in 1913, four men of copper production entirely by gravity, 


were killed by a snowslide. The loss is with great economy of power. 


In San Diego, Calif., is a rail- 
road crossing that is often char- 
acterize d as the best protected in 
the West.- Enumeration of the 
precautionary measures taken f r 
the public safety bears this out 
completely. On either side of the 
track, a block distant, stand 
warning signposts. Paralleling 
the track when lowered, are four 
crossing gates of the bascule type, 
with sidewalk extensions. On 
right and left are two electric 
wigwag signals, and at one side, 
a large sign with electric gong. 
Finally, to halt the unobservant 
ones who would pass all these 
warnings by, there is the crossing ; : * . 
tender with his red flag. A bell ©rssim Lae Seek tec Pe Tae — : 





in his cabin sends him to his post : 
in the middle of the street when a train persistent ill luck or intending suicid 
approaches. Only a person dogged by could sustain injury at this point. 





WEATHERPROOFING HUGE SUSPENSION BRIDGE 





- !, 


— 





r —* — 
A Close View of One of the Specially 
Constructed Stairways, Running the 
Full Length of the Inclined Portion of 
Each Cable, and a Huge Clamp with 
Which the Big Rope was Compressed 
under a Force of 15 Tons, Preparatory 
to being Wrapped with a Layer of 
Steel Wire % Inch in Diameter: Nine 
Hundred and Seventy Miles of This 
Wrapping Wire were Required After 
the Sections were Wrapped, Steel 
Bands, Made in Halves, were Applied 
and Drawn Up Tight with Heavy Bolts 
The Vertical Cables, by Which the 
1,600-Foot Main Span of the Bridge is 
Suspended, were Then Attached to the 
Bands. Below: Lead-Calking One of 
the Bands to Prevent Moisture from 
Seeping under It 
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One of the Immense Anchors to 
Which the Cable Ends are At- 
tached: Each of the 37 Strands 
is Made Up of 208 Wires of a 
Diameter of About %%44 Inch. 
This Gives a Total of 7,696 
Wires to the Cable 














TESTS SKILL OF ENGINEERS AND CRAFTSMEN 




















g a Bridge would Hardly Seem to 

nder the Classification of Engineer- 

Operations, and Does Not When It is 

rformed on an Ordinary Bridge. However, 
> Weatherproofing and Decorating of the 

mense Williamsburg Suspension Bridge, 

ng the East River from New York City 

lyn, cannot be Called an Ordinary 

. but Was Really a Not Incon- 

I , Feat. The Four Great 


, Are Each 2,880 Feet 

ally Installed, They were 

Layers of Oil-Soaked 

I was Decided to Remove These 

d Replace Them with a Wrapping of %%- 

1 Steel Wire and to Apply Three Coats 

Paint on Top of It. To Do the Job. It 
N sary to Build Staircases and Plat 
under Each Cable and Mount a Heavy 

lrappit Machine in Such a Way 

Traverse Their Length as 

1. To the Right Is tl 

Traveling along R 

n Time Not 

r Used t 


Ms 
11s 
€ 


g Inch in Diameter and Holds the 

] ands of Wires of the Cable under 
Pressure of About 15 Tons. This is Done 
to Prevent Movement of the Wires on Each 
Other, Which would Result in Chafing and 
Wear. Each of the Big Ropes is Made Up 
of 7.696 Wires of a Cross Section of About 
Inch. This Gives a Diameter of 1834 
Inches and a Circumference of Almost Six 
Feet. The Weight of Each Cable Is 1,116 
Tons, with a Rated Breaking Strain of 

320 Tons 
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be POPULAR 
NEW INSTRUMENT MEASURES 
HEAT WITH LIGHT WAVES 


A supersensitive thermometer—scientitf- 


ically known as a pyrometer—is used in 


Pyrometer—High-Reading Thermometer—Used by 
Government to Measure Temperatures of 


from 1,292° to 9,032° Fahrenheit 


the 


MECHANICS 


government service to measure the great 
heat of furnaces, masses of molten metal, 
etc., by comparing the light thrown off 
by them with that of the glowing filament 
of a small incandescent lamp. The latter 
is inclosed in a chamber, 
which forms part of a 
telescope with a magni- 
fying power of 50 diam 
ters. It is known exactly 
how hot the filament must 
be to throw off light of 
any given brilliancy. It is also known 
how much current is required to light it 
to any given degree. In therefore, 
current is passed through the filament 
until it lights to the same brilliancy as 
that of the body being As a 
certain strength nt is required for 
very degree of increase in the heat and 
ight of the filament, it is an easy matte 
values over into 
of heat. Che 
neasures temperature 
varying from 1,292” to 9,032° F. within 
2° of absolute accuracy, which i 
low): 1 


COnNsSICeTUAg 


use, 


measured. 


ot cut 


€ 
1 
i 


to change the electrical 
those expressing degree 
new instrument 1 
about isa 


close limit 


SINKING A CAPTURED U-BOAT 


On a foggy afternoon recently the 
famous German “UB-88," which sunk 16 
allied ships during the war, was towed 
to a point five miles off the San Pedro, 


The Last of the 
marine ‘‘UB-38”: 

Instant, as if in Farewell, with 
the Bow Submerged and Over 
100 Feet of Its Length Extend- 
ing Heavenward, It Finally 
Passed from Sight in a Mighty 
Dive. Right: The Undersea 
Fighter heing Towed to Its 

Last Resting Place 


German Sub- 
Pausing an 


Calif., lighthouse: 
took up a 


the destroyer “\ ickes” 
position approximately two 


> 


miles away, and in a few moments 43 
shells of 55 fired by the 4-in. guns. of the 
“Wickes” sunk the huge iron monster. 
The “Wickes’” shots nearly all took 
effect in the bow of the U-boat; 
quently this end quickly became filled with 
the inrushing water. Sinking lower and 
lower, the stern suddenly lifted until fully 
100 ft. of the boat was out of water. 


conse 


, 


It stood in this position for a moment, an 
then dived for the last time. 
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he Mechanical Bull for Training Bullfighters in a School near Madrid: Swinging on Its Light Rubber- 
Tired Wheels, the Machine is Made to Execute All the Motions of an Enraged Animal 


MECHANICAL BULL ON WHEELS building. Cards bearing significan 
TRAINS SPANISH MATADORS tising were placed about the log 


and fir trees stood in the clearing in f1 


1 
} 


llighting as a sport is so important a f it. Many people were attracted t 
f life in Spain that a school in a vindow because of the unusual displ 
suburb is devoted to training 

oreadors and matadors in the dan- 

rt The apparatus used consists 


t 
t 
| *k Ot wood 


LOG CABIN OF RUGS MAKES 
NOVEL WINDOW DISPLAY 


erchant desiring to make a 
of an assortment of 
dea of building ac 
vere the various rugs 


‘ ~ 
cat had a window and 
cabin had a window ance 


and these were contrived by 

The Logs of the Cabin Window Display Were Rugs 
; Rolled Up. Card Ads and Fir Trees Helped 
trom corner to corner of the to Set Off the Attractive Scene 


smaller rugs, not long enough 
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ELECTRIC TRAINS SOON TO RUN THROUGH SIMPLON TUNNEL’S SECOND BORE 


HOUGH the great Simplon tunnel, boring for more than 12 miles through the Alps from Italy t 

Switzerland, has always been listed as a single-line railroad tunnel, a second parallel gallery was cut f 
ventilation purposes at the time the main opening was made, in 1906. The work of enlarging this second bor 
to accommodate another line of electrified track, interrupted by the war, is now nearing completion, and thi 
summer, it is expected, modern electric trains will begin to stimulate European traffic by adding their 
100 per cent to the transalpine facilities. In the picture, an electric locomotive hauling the type of train 
used is seen as it is about to enter the long subterranean passage on the Swiss side. 





AGED INVALID MAKES LONG wheel chair, was recently completed by 

TRIP IN WHEEL CHAIR E. B. Davis, an invalid gentleman 60 years 

of age, in the very good time of 30 day 

A remarkable trip from Los Angeles and at an expense of $100. Due to the 
to San Francisco, via hand-propelled tact that the chair could not be quickl 

—— sia ae a ss stopped, it once crashed 

into the curb and threvw 

the rider out. At another 

time the breaking of a 
chain, on a downgrad 

resulted in the chair and 
rider tumbling down 
100-ft. sloping embank 

ment. Following these 

accidents, hand-operated 

brakes, bearing upon the 

rims of the wheels, were devised, and the 

trip was completed without further mis- 

haps. 


@ Water tanks of reinforced concrete, in 
tower form, have recently been adopted in 
Germany, the largest being 200 ft. high 
Its base tank holds 132,000 gal., and is 
surmounted by others, holding 17,000 
gal., 53,000 gal., 132,000 gal., and 262,000 
This Courageous Tourist Made the Trip from Los gal., respectively, the top tank being 36 


Angeles to San Francisco in 30 Days. Top f hiot 
View: One of the Emergency Brakes t. high. 





CRYSTALLIZED SUGAR MANUFACTURED FROM CORN 


By S. R. WINTERS 


HE commercial production of a sugar 

possessing the approximate sweetness 
of cane obtainable from source 
of low-priced raw mate- 
il, with the finished 
‘rroduct resolving itself 
nt a crystallized form, 

been the 
oward which 
struggled unceas- 
for decades. Now, 
to the unremit- 
search of an 


mercial 
from 65 


sugar, a selected 
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; into Liquid State: 
¥ lly Length, and Air 
hexose &. OF 
The fruit Sugars sweet, the 
obtained by this process being 80 
ir, and possessing 
favorable qualities. One of the 
of this group is levulose, o1 
honey sugar, which is found in honey, 
fruits, and is present in invert sugar 
le fr ar. Methods 
producing honey 


iefly laboratory meth 


are Sugafr 
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per cent 
sweet 
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Flow 
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Liauor is Conveyed 
30.006 Pounds Situated 
Formation of Honey o 
Hydrogenation. Righ 
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From the Converter, the Starch 
Feet High, with a Capacity of 
the Third Process, Namely the 
Effected by the Process Known 


medi 
r 
as t 
e t 


Cc se 


The Converter in Which the Starchy Content of the Material is Trans- 
th 


lately 


production. Corn, containing 
to /0 per cent of starch, was 
for its starch-vielding capacity, 
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transformation quite readily. The for 
mation of the intermediate compound 
from the starch, which was previously 
treated so as to be readily acted upon by 


Ss 


< isieianeoeet 


rT aF 
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ea | 
he it "4 { i ’ 


By Means of Steam Pumps the Liquid is Forced from the Large Tanks on 


Floor to the Fourth Floor, Where 
Protein Material. The 


First Filtratio 


Insoluble 


the 


the Residue is 


the new malt, proceeds 
cond reaction effected by 
well-known methods of reducti 
as hydrogenation, or treating with 
gen gas, whereupon is formed the 
sugar, or invertose, 

Only six hours elapse 
from the time the ground 
corn—either corn meal or 
flour—is placed in the 
machine for the forma- 
tion of the starch until 
the finished product 
comes from the evap- 
orators in the form of a 
sirup to be barreled 
shipment. Invertose is 
not a by-product, but is 
made directly from whole 
corn, with no waste, as 
about 16 lb. of wet mash 
to every bushel is recov- 
ered cattle food. If 
sold in crystallized form, 
two davs are required 
in which to crystallize the 
product. It is readily 
marketable to confection- 
ers, preserve and fruit 
packers, ice-cream manu- 
facturers, soft-drink bottlers, and also for 
use by the restaurant trade. With corn 
selling at $1 a bushel, the new sugar can 
be manufactured for 244 cents a pound, 


thus salable at half the price of cane sugar, 


smoothly. 
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Invertose, according to claims of its 
producers, is practically all sugar, contain 
ing 55 per cent dextrose or grape sugar; 25 
per cent levulose (honey or fruit sugar), 
and 20 per cent water. In 
its solid, or dry, form the 
analysis shows 65 per 
cent grape sugar, 33 per 
cent honey or fruit sugar, 
and per cent water, 
When dry, it is 80 per 
cent sweet cane 
sus and in tl other 
form is 65 per 
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been obtained from 
starch, and_ there 
never been a sirup of this 
kind produced from corn 
or any other starchy ma- 
terial. Previous experi- 
ments for a quarter of a 
century failed to perfect 
a process to produce this 
honey or fruit sugar com- 
mercially. Corn sirup, and sugar com- 
monly manufactured, require a twofold 
operation, it being essential first to pro 
duce the starch and then the _ finishe 
product. Four days are necessary to com- 
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Serves to Separate 
Stock Feed 
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Sugar is Supposed to be White; Therefore in Changing the Original Brown- 
ish Color of Invertose Sirup to the Whiteness of Granulated Sugar, Bleach- 
Charcoal 
to Separate the Charcoal from the Sirup after the Bleaching 


s Necessary. A Common Filtering Machine is Used 


plete the corn-sirup process, while the 
new process takes only six hours. 
Calculating the yearly corn crop in the 
United States to be 3,000,000,000 bu., if 
the entire yield were converted into in 
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Left: A Second Set of Evaporation Tanks Reduces the Sirup to the Required Density. It is Then Pumped into 

Barrels as a Sirup or Noncrystallized Sugar. Right: Two Days having Elapsed, the Sugar ssumes a Crystal- 

line Form, Hard Enough Even to be Eaten as Candy. It Has 80 Per Cent of the Sweetness of Cane Su 
and Is as White in Color 


gar, 


vertose, there would be 70,000,000 tons of lL Any] luct possessing a hig] 
corn sugar. This imaginary output ex -entage of starch—for instance, t 
ceeds by four times the annual production 

of cane sugar throughout the I 


CEMENT FOR CONCRETE BRIDGE 
SHIPPED BY PARCEL POST 


inty, 


De- EAP eee . : 


In ea 
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consequence » split the 
sacl Sin two to keep the 


consignments within the 
weight limit, and mailed 


them to the scene of op In the Middle of the Picture is Seen the Abutment, the First Work on 
pte " ° Which was Done with Cement Shipped by Parcel Post. A Total of 
erations at the rate of Several Barrels was Mailed to the Scene in This Way 
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NEW SYSTEM DEVELOPS MOVIE 
FILMS IN DAYLIGHT 


Development of motion-picture films, 
commonly a matter of huge dark rooms, 
cumbersome and wasteful troughs 
r fl has been greatly simplified by a 

loping machine, now in 

at a In the im- 
proved process, the film is developed in 10 
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racks, 
or! 1 id, 
new 


use 
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mre 
Lud10, 
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The Operator is Observing the Development of the 
Which He is Focusing with His Right Hand, 
Left, He is Controlling the Developing 

20 ft. long, with 40 
each tube, so that 
is handled at one time. The film 
zine is transferred from the camera 
the machine in broad daylight, and 
ictures viewed, while developing, 
hrough a lens at the top. Fixing solu 
ion and vater al ibstituted 
tor developer by means of hand valves, 
and a gauge shows the height of liquid at 
all times. models will handle an 


ft. of 
400 tt. 
maga- 
to 


the 


vertical tubes 
film looped i 


} 
i 


are 


1 
} 
1 
t 
T 


\ < 


washing 


Large: 
entire 1,000-ft. reel in one 30-minute oper- 
ation, giving pictures of uniform density 
and ciearness. 


r 


POP-CORN CRIB IS LARGEST 
IN THE WORLD 


A corncrilb built expressly for the stor- 
age and dispensation of pop corn and, 
it is said, without competition for size, 
is located at Leeds, a village near Sioux 
City, la. It handles a large part of the 
corn harvested in the adjacent territory 
and is equipped with a modern conveying 
system for receiving and removing the 
corn. The building is 170 ft. long, 24 ft. 


s: & 


Fi 
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wide, and 24 it. high, and is erected upon 
concrete posts for keeping rats out. Stor 
age capacity for approximately 3,000,000 
lb. of ear pop corn, is available. 


“ULTRACLAY” IS NEW SUBSTANCE 
FOUND IN SOIL 
The subject of the 


ties of soil has long 


and 


mechanical proper- 
been an important 
often vexing, prol 
lem for engineers, and 
Many questions yet re 
main to be worked out it 
f about a hundred 
study. The De 
of Agriculture 
announced the 
y of a new sub 
in the soil which 
help clear up the 
This new mate 
been given tl 
“ultraclay.” 
in 
dry, 


nite f 
SPILG ) 
I t i 


t 


ust 


ot 


mnlay 
subject. 
rial ha 
name of 
resembles resin al 
pearance when an 
when wet it is a gelati 
like material, quite sticl 
and plastic. It seems to 
be a silicate of alumina. 
Sand, when mixed with 
10 per cent of this sub 
stance and made _ into 
blocks and dried, has 
crushing strength equal 
to the same quantity of 
Portland cement, but these briquettes will 
fall to pieces when wet. 


| 


ms through a Lens 
While, with His 
Machine 


PNEUMATIC ARCH SUPPORT 
BOON TO TIRED FEET 


Those who are compelled to be on thei 
feet many hours a day, and who, there- 

' from foot and 
ue and the pains 
this cause, 
interested in a 

rubber arch = sup- 
( pecially designed to 

the small bones of 
foot their burden 
and tran it to the 
larger bones and parts 
vhich do not tire so easily. 
The soft-rubber pad, 
shaped to a correct fit, is 
recessed with 15 indenta- 
tions which permit greater 
flexibility than would be 
the case were it solid. It 
cemented to a smooth 
which is worn next to the 


rore, ul 


Fost 


eT 


rom 


1e Ot 


ster 


is 


leather insole, 
hose. 
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Finishing the Queenstown-Chippewa Canal around Niagara Falls: The Traveling Frame is Moved Along as 
the Work Progresses. One of the Suspended Platforms is Shown at the Right 


TRAVELING SCAFFOLD USED IMPROVED GAS STOVE IS 
IN FINISHING CANAL WALLS VERY ECONOMICAL 


nd of the Queenstow \t a recent « 
nal, around Niagara Falls, ‘ooking equip! 
ted for about two miles throug 1 l 
limestone of the region, | 
very rough, with sharp, ja 


projecting be vond t 





bent upward at right angles, to 

lid anchorage for the concret 
which was applied later. 
@A school for the training of expert 
diamond cutters will be opened at Johan 
nesburg, Africa, in the near future. The 
cost will be about $75,000. 


YRIGHT. & we VIEW 
A Single-Burner Gas Stove Which Cook 
Four Things at a Time 
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TREES WATERED BY SWINGING 
SPOUT ON TANK WAGON 


A California city is carefully cultivat- 
ing a row of young live, or evergreen, 


Spout, Used 
Oaks along a 


Swinging 
.vergreen 


along an eight-mile stretch of high 


After attaining a certain stage in 
erowth, the trees thrive through 
spells without irrigation, but 
careful atten- 
To facili- 
municipal 
large water 
The tank is 
spout which 


their 
long ari 

the young 
tion and frequent irrigation. 
tate watering the trees, the 
gardeners have mounted a 
tank on a spring wagon. 

equipped with a swinging 
conducts the water to the trees. 


trees den 


WEAVING SEAWEED BASKETS 
IS A GROWING INDUSTRY 


strands of the vari- 
giant kelp, 

along the 
been found 


tough 
known as 
abundance 
have 


The 
ety of 
which 
coast 


strong, 
seaweed 
crows in 
of the Americas, 


, i Stn Satine ea 


Fancy Baskets Woven of the Variety 
Known as Giant Kelp: This Material 
Large Articles Such as Clothes Hampers and 
Furniture. It is Said to Be 

Rattan or Willow 


to Water an 
California Road 


of Seaweed 
Also Makes 
Reed 
Easier to Weave than 
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to be an ideal material for the weaving of 
all sorts and sizes of baskets, reed furni 

ture, and like articles. It is said to be 
greatly superior to willow and rattan for 
the purpose, as it is much more pliabk 
than other materials, an 

therefore more easil) 
worked. Many person 

believe that plants which 
grow in water are tende: 
when wet, and _ fragil 
when dry. This is not 
true of kelp, the fiber 

being of leatherlike con 
sistency and toughne: 

and the strands, size fo 
size, nearly as strong a 
leather. So rapidly dor 

the weed grow that th 
crop may be harv ested al 
six to ten-week interval 

The 50 to 100-ft. lengt! 

are split up into narro 

strips and dried. In_ fashioning the 
various pieces of furniture, the strand 
are woven in such a way that the natural 
brown shade of the plant’s exterior form 
the outside of the article, and the velvety 
white heart, the interior. 


Eight-Mile Row of 


SHARPENER FOR RAZOR BLADES 
HOLDS THEM MAGNETICALLY 


A novel feature in connection with a 
razor-blade sharpener is the use of a mag- 


Left: View through the End of the Sharpener Show- 
ing the Driving Gears. Right: Device Open, with 
Razor Blades Held in Position by the Magnet 
net for holding the blades in place during 
the sharpening process. The sharpener is 
in the form ot a box containing two 
sharpening cylinders, which are geared io 
gether and are operated by a small cranl| 
outside of the box. The hinged lid of th: 
box carries on its inside face a permanent 
magnet, from either end of which are cit 
cular projections to fit the holes in th: 
razor blade. When the box lid is open, 
the blade is dropped onto the pins whicl 
magnetically retain them, and when the 
lid is closed the blade is brought into 
position for sharpening by the revolving 

cylinders, 
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After Shifting the Stanchiy’ | 
Built Two-Story House Sev- 
eral Feet Forward, the Momen- 
tum of the Wheeled Battering 
Ram was Absorbed and It 
Came to Rest. The View to 
the Left Shows the Basement 
and the Forward Trucks of the 
First Car. Below : The House was 
Not Fastened to Its Foundation, 
So the Level Tops of This Acted 
as Comparatively Smooth Skids 











Lower View: When the House Owner Re 
Viewed the Wreckage, This Is What He | 
Saw. The Bent Down Spout Is Indicative 
of the Minor Nature of the Damage. Mov- 
ing the Building Back and Reconnecting 
a Few Pipes will Make Everything Nearly 
as Good as New } 


- 





“aS 





IMPACT OF FREIGHT TRAIN 
MOVES HOUSE SIX FEET 


It is an incredible thing to return home 
from a day’s work in a peaceful country across the 
town, knowing there has been no earth- where the 
quake or tornado, and find that one’s most truéek 
house has moved forward 6 ft, on its opening it mad 
foundation, leaving the front porch hang accident was tl 
ing in the air. Yet that is just what hap- 
pened the other day to a resident of Lake @A paint, so luminous that a newspap« 
Geneva, Wis. The astonishing displace- may be read in its soft glow and whic 
ment of the good-sized stucco house was can be used in connection with advertise 
caused by the impact of two freight cars ments in darkened rooms, such as motiot1 
against its rear wall. The cars had been’ picture auditoriums, ete., has recently 
standing on a siding whose earth bumper been produced by an Italian inventor 
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COMPRESSED-AIR GUN SHIFTS COAL-MINE CARS 


Both empty and loaded cars are handled inclined tracks, a 


switchback, and a 
in an eastern mine by a clever system otf 


12-it. compressed-air cylinder and piston, 

located between the tracks, which 

might properly be called a gun, 

as it actually shoots the cars into 

position on an incline leading to 

the hoisting cages. The gun, or 

pusher, as the miners call it, is 

located 42 ft. from the cages. The 

first 12 ft., the length of the piston 

travel, are upgrade from the 

pusher, and the remaining 30 ft. 

downgrade. When a loaded car 

comes within reach of the pusher 

piston, a fitting on the latter en 

gages the axle, and as the piston 

moves outward, the car is pushed 

up the short grade onto the 30-ft. 

incline to the cages. Dropping 

to the latter by gravity, the loaded 

car “kicks” the “empty” off the 

platform, and takes its place. The 

empty then rolls down an incline, 

past a switch and up another in- 

cline. Coming to a stop it rolls 

back, but is shunted to a track, 

reserved for empties, by the 

cr switch. A second pusher then 

; by Cousresy or recor AcE §=ommOves it along to the point where 

Soe 12g Crete, sg Mims, Pod ot Tale Compreett the mine locomotive picks it up 
They Then Run Down Another Incline to the Hoisting Cages and hauls it to the workings. 


WORLD'S LARGEST AND FASTEST EXPRESS CRUISER 
By GEORGE F. PAUL 


B> developing pioneer ty] | boat from stem to transom, and carrying two 
never attempted ‘fore, tl ha thicknesses of planking, the inner skin laid 
been built what is decl be the diagonally and the outer skin fore and aft 
Id’s larg and f t express cruiser. with drilling between, the outer skin to be 
I nmimissioned to. mahogany, finished natural. 

ld have \ difhcult engineering problem was in 

Ived 1 ustallation of the power 

ate solution being in thi 


crews, the two wing shaft 


1 by individual power plants, and 
r-secrew drive by two 400-hp. en 


engines to 


quarters and 

an hour, and 

ised for maximum 

speeds. The controls for all power plant 

re carried to one. central operating 

Sessary l )] ull struc board, so that one chief engineer handles 

ture of unusual rength and rigidity to all the engines through air clutches on 

withstand the terrific rains and stresses the reverse gears and direct control of all 
that would result at a speed of 30 miles = sparks and throttles. 

an hour or more when driving through a This cruiser, 104 ft. long with a beam of 

heavy seaway. The specifications con- 15 ft. and with full cruising equipment 

templated batten-seam construction, rein- aboard, actually developed 31.3 miles an 

forced with steel hogging girders, running hour as officially checked. This speed 
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Frame of the Express 

“Frances” on the Build- 

Owing to the Exces- 

the Ship was De- 

to Attain, It Was Neces- 

to Depart Somewhat from 

ventional Shipbuilding Meth- 

. This Accounts tor the 

ticelike Appearance of the 

nework, the Timbers having 

Divided into Smaller Pieces 

would have Been the Casc 
Building a Smaller Craft 





a 











“Frances” Running at Its Cruising 

to 23 Miles an Hour: At This Speed Only 

dividual 400-Horsepower, Wing-Shaft Engines 

The Full 1,600 Horsepower, Developed by All 

gines Running at Once, Drive the 104-Foot Craft 
Maximum Speed of 31.3 Miles an Hour 3elow is 
10wn the Commodious Dining Saloon, Which, Built in 
Forward End of the Superstructure, Commands an 
nobstructed View Forward and to Both Sides. The 
Pilot House Overlooks the Compartment from the Rear 


























ir 


Pilot House f he P; 
Express Cr is 


pparatu Governin 
Each Engine Ind 


Person Directly, without ba. 
ing to Lose Time Signalin 





L to the Engine Attendants 


vided with Every Up-to-Date 
Device and Instrument Known 
Navigation Compressed- 


Center Here in One 

ng Mechanism Directly 

under > Supervision of the 
Chief Engineer All Maneu- 
vers can be Performed by One 
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has never been attained before in an ex- 


press cruiser of this size. There is no 
vibration or noise even when the cruiser 
Is traveling at top speed. Chis is largely 
due to the fact that underwater exhaust 
is used. This makes the operation of the 


boat as silent as if steam plants were in- 
stalled. 

\t full speed, and with the use of all 
the auxiliaries, the “Frances” consumed 
160 gal. of gasoline an hour. The tanks 
hold a total of 2,400 gal., and the boat has 
a cruising radius at maximum speed of 
500 miles, and at medium speed of 20 to 
22 miles an hour, a cruising radius of 
1,000 miles. 

The boat provide s accommodations fot 
a crew of eight and the captain forward, 
followed by a large inclosed bridge deck, 
engine compartment, two staterooms, 
each with complete bath and lavatory fa- 
cilities, shower bath, large lounging double 
stateroom, and very sizable cockpit. The 
size and speed of this cruiser mark a dis 
tinct step in boat building. 


RUNNER ARRANGEMENT ON AUTO 
HELPS CAR CLIMB DRIFTS 


One Montana farmer has rearranged 
the running gear of his automobile to be 
suitable for climbing drifts and getting 
over the snow. In place of the front tires 
two runners are attached and the rear 
wheels are built up tractor style. These 
two runners are made of wood, shod with 
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strips of iron, and curved upward to ride 
over the bumps. Two additional rims are 
attached to the rear wheels and held to 
gether by light pieces ot angle. On ac 
count of being 40 miles from a railroad 
and the prevalence of heavy snows in that 
section, auto travel was so difficult that 
the new arrangement was tried out and 
found to be successful. Another light 
car, in an attempt to follow the impro- 
vised sleigh, sunk hub deep in the snow 
ind stuck there, while the latter climbed 
over the drift with ease. 


LIFEBOAT-LAUNCHING DEVICE 
THAT IS AUTOMATIC 


\ny means that will simplify the 
launching of lifeboats from ships in dis 
tress will greatly diminish the loss of life. 
On the Pacific coast there has been de 
vised a method of launching lifeboats that 
is entirely electrical, and to a great extent 
automatic. It is controlled from the ship’s 
bridge, where is located an electric switch 
by means of which a motor, situated neat 
the lifeboat, is started. This motor raise 
the lifeboat clear of the chocks, upon 
which it rests normally, and then rotates 
the davits, which are pivoted at about 
their centers, until the boat hangs clear ot 
the ship. Each davit is supported by a 
plunger sliding in a cylinder in such a 
manner that the air therein forms a cush 
ion, preventing shocks. The boat is auto 
matically lowered to the level of the deck 








The Light Car Climbs the Deep Drifts Easily, for 


the Front Wheels have been Replaced by Runners. Two 
Extra Rims have been Fitted to Each Rear 


Wheel Which Gives Increased Traction. 


The Rims are Held Together by Crossbars Made of Angle Strips 
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The Lifeboat is Shown Swinging Clear of the Ship. The Switch behind the Davit at the Right would Be 
on the Ship’s Bridge, under Control of the Officer in Charge, and the Controlling Block 
would Be in the Boat. The Operating Motor is Seen between the Davits 
from which the passengers are to be CHECK WRITING MADE EASY 
taken aboard. It is equipped with a con- BY ELECTRIC WRITER 
trol block, hich is connected by a cable 
with the control system aboard the ship, Writing checks electrically is the lates 
and the man in charge of the lifeboat development in check-writi machine 
raises or lowers it, as desired, by the Fitted to the machine is a small 1 ersa 
pressure of a button. motor, which does all the work of th 
check riting, On one side of the ma 
chine is an adjustable shelf, by means ot 
NEW THERMOSTAT REGULATES which the onerator feeds the checks inte 
HEAT UP TO 400 DEGREES the machine with his right hand. whil 
with the left he guides a pointer along a 


\n electric thermostat controlled by the 
expansion and coi of a volatile 
fluid inclosed in a capsule, and which can 
be adjusted for temperatures up to 400 
F.. has recently been produced. The tem- 
perature fluctuations within the oven, 
other device wherein the heat is 
maintained, react upon this volatile fluid 
which thus itches part of the heating 
element off as the temperature falls 
below or rises above the desired point. 


itraction 


or 


be ing 


SW 


on or 


The adjustment is made by shifting a 
weight along a lever extending outside 
the oven. 

@ Two motor-car roads from the Kilo 
goldfields, in northeastern Congo, are 


nearing completion, one running to Red- 
jaf. on the Nile, and the other to Lake 
\lbert, at Kaseny. The former will facil 
itate the transport of heavy machinery to 
the goldfields. 


| The Check W. it- 

| er with Its A 
justable Shelf in 
Front and Op- 
erating Pointer | 

| on Top | 








dial. conveniently located on top of th: 
machine, to the figures that have to b 


, ; 
written Phe electric mot 


7 
on thre 


do the re @ 
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SMALL SIZE OF TELEPHONE 
IS ITS NOVEL FEATURE 





The Transmitter and Battery of the Little Telephone can be Fitted into a 
T ceiver ; 


Handbag or Placed on a Table nsert 1e 


the Size as Compared with the Coin in the 
compact torm, but in instrument no 
} +y ] 1 r 
ving ottered tor gene il ‘ by a (verm l 
1 

concern 18s evel s Lil¢ t! most ol 
those. There are two receivers in a set, 

’ ‘ : ‘ 
nd tnougi ey e oT t é Ses | d mag 
etic type their ¢ 1) ems Mie S11T¢ but 
i fraction of an inch in diameter, permit 
t the ( 1 ertl 1 tiie e! 

1 1 

ears | e ft t Cc e 1 thin ) 
Witl erto 1st | oT 1 uit 

I 

1 
pie ( ind b ( M (r¢ O1 
h oF ~~ 2 F c t 
, 
poc et 
1 1 

Casi pac 
, 1 
cl cl , 


' GERMAN DIRIGIBLE SECRET 
FOUND BY SCIENTISTS 


Q c ( 

' 1 
tor ) | 
ree \ « 
¢ ( t 1 e. Cc 4 
lise ( d | e tab 

ited the 1 de Ss oT te d¢ it ‘ 
1 
A the % of 1 these must b 
‘ ’ . 
l 1h il ( \ ) d-f ¢ { { 
] 1; " 
‘ ‘ eT ie 5 tire Ciis< \ OT a 
1 
‘ | ( id to produce OV 
- 
) TO t di ( (re a 
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AUTOMATIC TEST AND CONTROL 
FOR CHEMICAL PROCESSES 


Industrial 


chemistry gains a 
ment of efhciency through t 
nt Of an 
system of autom itic 


new ele 


h 
n 


e develop 
me electrical 
test 
ing and control, by whicl 
any change in the proper 
1 of the 


it proceeds, is not onl) 


“ty 1 


reported, bt 


it is correcte 
as Well. Thus the str 
of a solution, it 
raseous content, or other 


Characteristic, mi 
recorded continuously o 
a distant chart, whil 
electrically operated 
valves work automaticall 

to offset immediately any 
shortage or surplus of a 
constituent part of the 
mixture. The system pro 
vides means for compen 

sating against changes of 
temperature, pressure, or 
time of reaction, and even 
the problem introduced 


ote 


Center 


by different mixtures having the same 
el ctrical re sistance h iS been solved. 


NEW AMMETER SHOWS CHARGE 
IN STORAGE BATTERIES 


1 ~] 


tery cell tester, which de 
parts in principle so ewhat trom simila 
( ices on the et r¢ ‘ the ictu 
cell ¢ ic in amperes 1 l of imp! 
ing voltage 
di s from 
( to cal 
( t «¢ { « 





t 
: ] 
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+ ] 
1 ed to 
1 
ie re e 
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t 11 
) () ft sth) 
1 1 1 
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eater ol 
iS 1 
111 ¢ OT ie 
( S 
. ] 
t »>m i ¢ to 
1 1 
r ft ) , 
P ° 1 11 
t nie¢ Th OT ft ( cle 1c ¢ oni 1 sma 
. 1 } 1 
( 1 of It ¢ ted tl] ug t 
1 1 
1 | ' neemen T¢ ts the 1 
. j 
t er ¢ 1 1] 




















POPULAR MECHANICS $77 


2 

a, es 
o~ ). 
2 
Sayeetht 


? 





The Rock Drill is Shown Supported between the Roof andthe Floor of a Drift with Its Automatic Feed Device 
in Operation. Under the Drill is Seen the Guide as Well as One of the Holding-Up Springs Connected 
to It. It will be Seen That Vertical as Well as Horizontal Adjustment is Provided For 


ROCK-DRILL FEED DEVICE which expand when a_ bolt, running 
OPERATED BY A SPRING through them, is screwed in. The hole 


which holds the stud is fitted with a stee¢ 


rom the great gold mines of Johannes- bushing, which takes the strain of the ex- 
urg, South Africa, comes a device for pansion, and which is also threaded to 
doing automatically with a rock drill, what hold a screw with a nickelplated head, 
s usually done by hand by the operator. put in for the sake of finish when the 
1 121) . " 4 . " — 7 + ° 4 . 1 
The drill is mounted in a cradle which support is taken out. 

ries a slidable guide, and to which is 


anchored a spring, in such a manner that 
t will feed the drill forward, and also 
llow it to be adjusted suitably, as the 
vork progresses. The spring at the same 
time exerts a constant pressure upon the 
drill point, further relieving the operator 
from an effort which, continued through 
long working hours, reduces his efficiency. 


REMOVABLE TOP-BOW SUPPORT 
IMPROVES AUTO-BODY LINES 


\ prominent motor-car manufacturer is 
equipping all his latest-model cars with 
top-bow holders, which may be removed 
and stowed in the tool box when the top 
is up. The holder is of the conventional 
tvpe, with the exception of the stud which A Removable-Top Bow Support: To Install, the 
fits into the body. This is split lengthwise Nickel-Headed Screw is Removed and the Split Stud 


. ye . of the Support Inserted. Screwing In the Center Bolt 
on a diagonal line, and forms two wedges Expands It 
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AUTOMATIC CURRENT CONTROL 
FOR AUTOMOBILE BATTERIES 


An entirely automatic regulating device 
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motor starter, lights, the horn, and other 
accessories, has recently been produced in 
‘aris. It is directly connected to the 
motor-driven dynamo which charges the 








for the control of the current into, and storage cells, and automatically cuts oft 
used on auto-- the battery when it is fully charged, mak 
mobiles for the supply of current to the ing an injurious impossible. 
\t the same time it regu 
lates the supply of cur 
rent in such a manner 
that the charging oft 
the battery is uniform at 
all speeds of the motor 
that drives the dynamo. 
The device is ot strong 
construction, and_ the 
moving contact tongues 
are tipped with carbon, 
and are so constructed 
that sparking will not oc 
cur. A strong magnetic 
blow-out is provided to 
prevent any possible dam 
The regulator is 
tightly inclosed in an iron 
box, and requires no at 
tention whatever. 


out of, the storage battery 


overcharge 





age. 


Left: End View of the Regulator; the Electromagnet behind the Contact 


ongue can be Seen. The Other View Is a 
Side Elevation 


SKULL OF DEEP-SEA MONSTER FOUND NEAR MIAMI 
a deep-sea sharks were feeding upon it when it was 
body were discovered. The animal is placed in the 
skull turtle class by who also say 
that it was 125 years old. A man ts 

a small object when viewed within 
one of the head recesses, and the 
entire f 15 ft. in 
length. Judging from this dimen 


; . " ; ‘ 1 
sion the authoritis believe the full 


A portion of the skull of 
monster which, if the 


1 


as big 


indicates, 


in proportion as the 


scientists, 










‘ntire tragment measures 





size monste veighed about three 
tons and measured 80 ft. in length. 
lhe age estimate was based on ring 
formations on the animals neck 








f 4 
j j/ 


jm 
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How a Man Looks in One of the Head 

Recesses of the Skull Fragment The H 

Bone Section was T 5 N Ss 
Mia 


vould favorably compare with tl] 


*Narwhal” 


a een 


lules Verne’s WoOrTrkKS, Wa to\ | Atte 
in from the sea 15 miles to Miami 

I] recent Phe fle i 

ing to the ! nse bone, whe & : 

cm awe sa ered dee — bout The § Fra ent from the Back The Piece Is Nearly Six 
40 by 30 by ft. Numerous Feet High at This Point 
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~~ ° 
Right One of the Ap- | 
proaches, and a _ Bird’s- 
Eye View of the Bridge 
Itself. Below Is a View | 
Taken under the Bridge, 
Showing Very Clearly the 
Concrete Floor Beams 
and Stringers, as Well as 
the Bottom of the Side | 
Girders and the Central 

Supporting Pier 





ee 





LN 


Below: A Side Elevation of the Bridge rh | 


Length of Each Span. can be Easily Estimate 


by Observing I t There Are Seve " 
between the Pilasters, W! Are 20 Feet Apart 
The View Is at Such a Distance That It I H 

to Realize That the Side Girders Are 12 Feet Dee; | 








GREAT LENGTH OF SPAN MARKS AUTO CLOCK LIGHTS LAMPS 
CONCRETE GIRDER BRIDGE AT LEGAL HOUR 


(wo trails t pans ot 147 F ~} 17 \T 
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strument board, makes easy the compli- 
ance with the law, as it is fitted with an 
alarm-clock mechanism which closes con- 
tact points at any time for which it is set. 
Two wires, part of the outfit, are con- 
nected to the regular car switch. When 
the hour arrives the device turns on the 
dimmer headlights and also the rear light. 


HAND POTATO PLANTER SETS 
TWO ACRES OF SEEDS DAILY 
A hand potato planter which will hold 


22 Ib. of seed potatoes and plant a row 
200 ft. long without refilling, has recently 








The Jaws at the Lower End of the Potato Planter 
are Dug in the Ground, and a Seed is Dropped by 
Pushing the Handle Forward. Insert Gives a Dia- 
gtam of Constru:tion 
been invented. A pair of jaws at the 
lower end of the device are dug into the 
earth at a point where the potato hill is 
de sired. These jaws are closed when sunk 
into the ground and opened by pushing 
the handle of the planter forward. One 
jaw is. pivotally joined and operates a 
seed-discharging plunger when the lever 
is pushed. Upon return of the handle to 
an upright position, the jaws are again 
closed and the planter withdrawn from 
the ground, causing the dirt to cover the 


seed, 
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WYOMING MAKES FINE LINCOLN 
HIGHWAY BUILDING RECORD 


A finished Lincoln Highway, spanning 
the erntinent from coast to coast with a 
ribbon of solid concrete, would be an ac- 
complished fact in another year if all the 
states traversed by it would invest in it 
the time, money, and effort, in proportion 
to their population, expended by Wyom- 
ing during 1920. Though thinly populated 
and having 425 miles of the highway as its 
quota, Wyoming has spent without stint, 
though wisely, to such good purpose that 
all but about 40 miles of this distance has 
been surfaced with a boulevardlike coat of 
finely crushed granite, 16 ft. wide and 5 in. 
thick. The year 1920:saw 237.5 miles of 
this roadbed finished at a cost of about 
$3,000 per mile. The low figure is ac- 
counted for by the facts that the material 
is plentiful along the whole route, and 
that for several miles the old roadbed of 
the Union Pacific Railroad has been util- 
ized. Funds from a $2,800,000 good-roads 
bond issue of 1918, supplemented by Fed- 
eral aid and Lincoln Highway Association 
contributions, plus plenty of work and 
determination, have placed Wyoming in 
the front rank of accomplishment in this 
highly meritorious undertaking. A slogan, 
expressive of the statewide sentiment, is 
“The Lincoln Highway First.” 


NEW AUTO REAR SIGNAL HAS 
INTERESTING FEATURES 


A new intention signal for automobiles, 


which informs the driver of a following 
car whether one intends to turn to the 
right or left 


or come to a 
stop, is of the 
all-electric 
type, the sig- 
nals being 
flashed by 
lights of green 
and yellow ar- 
ranged above 
and to the 
right and left 
of the conven- 
tional red rear light. The device is claimed 
to work equally well in daylight or dark- 
ness, as the light bulbs are of sufficient 
power to make the small direction arrows, 
painted on the colored lamp lenses, show 
up in bold relief even in bright sunlight. 
The green right-hand light denotes a right 
turn; the yellow one, to the left, a left 
turn, and both burning at once warn of a 
full stop. 























POPULAR MECHANICS 831 





e Me Sige 
t 


PLOWING HEAVY MINNESOTA DRIFTS TO KEEP BUS ROAD OPEN 


[NTERCITY us lines are becoming more and more popular hecause their schedules can be so arranged as 
to give transportation at more frequent intervals 1 1 1 s ! : ect s t the countr 

operated on once-a-day schedules, and unlucky is the person who fails to make connections or who i 

obliged to wait a good part of the day for one train Bus lines operating in the northern parts of Minnesota 


are hindered by heavy snows, and a truck fitted with a plate-steel plow has been built to keep the road clear 
The plow is braced against the frame of the truck and pushes through the drifts, leavir g a hard smooth road for 
the busses to travel over. A heavy truck is used for the work, and its wheels are equipped with skid chains 
to prevent slipping 





DESTRUCTION TESTS DETECT AIRPLANE FAULTS 


Building expensive airplanes with the being done by loading the wings with 
intention of destroying them before they andbags and noting which parts fail to 
have ever fiown, would seem to be the’ bear up under the weight. The bags are 
wildest kind of extravagance, nd so it of various sizes and their weight are 


would be were it not that, weighed against known to the ounce. If a wing or part 
the value of a human life, the 











cost inks into insignificance. 
During the r, airplanes were 
tested by actual flving. I f they 
developed W ¢ knesses, SsSome- 
times the unlucky tester lived to 


report them; more often he did 
not. This has been changed 


since the war, the testing now 


struction Tests 





Hundreds of the 
F . , 





nown in the regr are 
Use is Marked with Its Weight 
The ne in the Background Is 
Upside Down 
fails to sho i factor of ifety 
oO! ( t it 1 ) t] ( ib \ 
tel) to <¢ y il t 1 1 
OWT weight the de sign oO 


Testing an Airplane to Destruction by Overloading It with Sand- material ss consid red faulty and 
bags In- This Case Not Only have the Wings Given a , veg 
Way, the Fuselage Also has Collapsed Is remedied 








SOLVING PERPLEXING TRAFFIC PROBLEMS 




















— 





Many of the Roads about Minneapolis and St. Paul. 
Minnesota, are Protected at Dangerous Spots with 
Fences Painted a Dead White. While They would 
Scarcely Prevent a Car from Rolling down the Steep 
Embankments, They Serve as a Warning, and Reck- 
less Indeed Is the Driver Who Disregards the Ghostly 


Caution Looming Suddenly before Him 
a 





























The Officer Instructor is Showing a Class of 
Traffic-Rule Violators the Right and Wrong 
Ways of Meeting Unexpected Situations. By 
LAKE COUNTY LINE Moving the Figures of the Model Street Inter- 





section About, All Kinds of Traffic Conditions can 
be Duplicated. This ‘‘Safety First’’ Education is 
Producing Good Results in Seattle, Washington 


Pet LORIDA 
















s 








Both Ends of the Street-Di- 
viding Safety Islands in San 
Francisco, California, are 
Marked with Glaring Red 
Lights as a Warning to Ve- 
hicular Traffic. The Refuges 
Are Also Resting Places 


















ia ampinc Praces ln Eve Town 








Lake County, Florida, Welcomes the 
Motor Tourist to Its Hundreds of 
Miles of Asphalt Roads with a Large 
Map of Its Highway System, Placed 
on Every Road at the County Line 
—— 


























BY NOVEL UP-TO-THE-MINUTE METHODS 















Street Cars in Newark, New 
Jersey, are Not Held Up 
While the Conductor Makes 
Change. A Track-Side Ticket 
Seller Supplies the Patron 
with a Ticket and Change 


































The Traffic Marker at the East Entrance to the White 

House Grounds Challenges the Attention of Drivers - 

Both Day and Night. Placed Squarely in the Cen- a ee ; 
Py } 

ter of the Highway, It Automatically Enforces the i} 

“Keep to the Right” Rule. The Red Lights Flash ‘ ' j 


On and Off at One-Second Intervals 
2 \* 




















In Self-Protection, the Street-Railway Company of Wash- "=, 
ington, District of Columbia, has been Compelled to Make 
Its Trolley-Wire Poles So Conspicuous That Motorists 
cannot Help Seeing Them. A Startling Color Scheme of 
Green and White Stripes Has the Desired Effect 


SS == > Sees <a 
™ , : Sa go. 
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PIECES FOR CONCRETE PERGOLA 
PRECAST IN WORKSHOP 

The pieces for a beautiful concrete per- 

gola recently erected on the estate of an 

eastern contractor were cast in a work- 


This Beautiful Concrete Pergola is Made of Individual Sections Which were 
First Cast in a Workshop and Later Hauled to the Grounds for Erection 


erounds 
Twelve col- 
superstructure built of 
two beams running lengthwise across the 
top of the columns, on which are laid 
the crosspi¢ ees. 


and later hauled to the 
where they were erected. 
umns 


shop 


support a 


NOTCHED TRACK SPIKE LOCKS 
RAIL AND PLATE TOGETHER 


\ number of southern railroads are 
making experimental trials of a new form 
of track spike, 
whose peculi- 





arity is that it 
has a notch, 
under the 
head on the 
rail side, that 
catches the 
edge of the 
tieplate. The 


formation of 
the back of 
the spike, when it is driven in the usual 
manner, forces it against the rail and 
] 
1) 


late, 
otch. It is pulled out with the ordinary 
claw bar. The new spike is declared to 
remain tight for an indefinite time, and 
to serve well in soft ties. 


| and locks them together in its 





CALENDAR REVISION IS GIVEN 
WORLD-WIDE CONSIDERATION 


Declaring the present form of calendar 
to be complicated, cumbersome, and obso 
lete, the 


International 
Chamber of Commerce 
has issued a call for an 
international convention 
for the express purpose 
of considering revisions 
of the old calendar, 
or even the formulation 
of an entirely new cal- 
endar. At present two 
revision plans are being 
considered by the Brit- 
ish parliament and our 
own congress. These are 
known as the Swiss and 
the Liberty plans. The 
former is favored by the 
British, while the latter 
has the American pref- 
erence. This plan con- 
templates the division of 
the year into 13 months, 
named as at present, with 
the exception that the 
extra month will be called 
Liberty. It will come 
between February and 
March. Every month will be exactly 28 
days in length, and the first of each month 
will always fall on Monday. The odd day 
of each year will be set aside as New 
Year’s Day and will have no real place 
on the calendar, although it will always 
fall between December 28 and January 1. 
Every four years another independent 
day, called Leap Year Day, will be added 
to make up for the odd one-fourth day by 
which the present calendar differs from 


the true solar year. 


newly created 


TIME LOSS AND DANGER IN USE 
OF CHEAP DETONATING AGENTS 


Because of costly complications and 
danger due to misfired explosion charges, 
a warning against the use of cheap, im 
ported detonators for setting off such 
charges, has recently been issued by the 
Bureau of Mines. It is pointed out that 
many agents of varying strength and 
erades have been tried from time to time, 


and it has always been those of the 
highest quality that insure prompt and 
certain action of the explosive. At times, 


it is further stated, even these reliable 
grades become slow in action, due to the 
age of the explosive or wetness of the 
bore hole. 
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( The Combination Barrel Truck, Cover, and 


Grea Gun 
pe) Upper Leit The Wor an i a Sma Crank 
Which, Acting thrcugh Bevel Gea Turns the Barrel in 
the Upright Sick es. Upper |! De ati the 
Accuracy of Cont-ol of the Appara Filli a Small 

| Grease Cup. Lower I eft: The Barrel is He-e Shown Uj 

side Dow: An Aut bile Transmissicn is be Filled | 
| Lower Right: Device Demounted, Sho. g Simple Part 





IMPROVED GREASE GUN PUMPS 
DIRECT FROM BARREL 


A new equipment 


GOLF, POOL, CROQUET RIVALED 
BY NEW LAWN GAME 


A new lawn game of unusual interest, 
suggesting some of the features of golf, 


article of garage 








which economizes both time and material, 
besides performing a disagreeably messy 
operation cl anly, is a combination barrel 
truck and grease gun. The latter is lo- 
cated at the apex of a conical sheet-metal 
stamping, of correct size to fit the end of 
a barrel tightly, and which acts as a 
funnel when in position and the barrel is 
turned upside down by a bracket on the 
truck. hand lever operates the pump, 
forcing a pint of either heavy oil or 
grease into automobile transmissions or 
differentials at every stroke. The truck 
is strongly built of steel and mounted on 
three wheels, one of which swings with 
the truck tongue and is used for steer- 
ing. As the grease or oil drains to the 
lowest point—the apex of the cone—every 
particle is delivered to the pump with the 
result, according to the claims, that it is 
all utilized without waste. The discharge 
control 1s so accurate that grease cups can 


be filled without running them over. 


table pool, and croquet, but imitating 
none of them, is being offered for the 
coming season. Four round-end, rubber- 
tipped mallets and four balls of distinctive 
colors, six numbered aluminum pockets to 
be set on the lawn at specified places, and 
end stake constitute the outfit for 
two or four players. The pockets are ar 
ranged in a rectangle which may be of 
considerable size, and each player is al- 
lowed three mallet strokes to pocket his 
ball, making many interesting situations. 


two 





Re 


The Outfit for Playing the New Lawn Game: In 
Practice, the Numbered Pockets are Set 
uite a Distance Apart 
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DYNAMO FLASHLIGHT GIVES 
GLOW FOR THIRTY SECONDS 


A new generator-type flashlight, some- 
what similar to that used by the Germans 
during the war and described in Popular 
"oS " Mechanics at 

that time, is 
now being 
manufac- 
tured by a 
French pro- 
ducer. The 
flashlight re- 
sembles a 






small black 
box, with an 
electric bulb 
and reflector 


located at the 
bottom. It is 
worn Sus- 
pended 


trom 
P ” 
the hneckK ( 


+ 


the owner ona ‘urrent is fur 
nished to the bulb from a small dynamo 
on the inside, which is rotated by the 
pulling of a short chain. This chain hangs 
under the case and is equipped with 
convenient finger ring. The 
shine for 30 seconds after the 


strap 
trap, 


light wi 


chain has 


been given a smart jerk. 


~%, 
ate 
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NILE SUDD TO BE UTILIZED 
FOR MAKING POTASH 


A tangled mass of floating vegetal mat- 
ter, called sudd, has always been a hin- 
drance to navigation on the great Egyp 
tian river Nile. It has to be removed, 
and now it is going to be utilized for 
the production of potash, nitrates, and 
other valuable chemicals. The sudd, when 
dried, contains about one-fifth of the ther 
mal energy in a ton of coal, together with 
about 45 lb. of potassium salts. By one 
process it is intended to burn the sudd 
in a gas-producer plant, and with the re- 
sulting drive a engine and a 
dynamo, using the current therefrom to 
electrolyze the potash salts obtained from 
the ashes. By another process similar 
results are obtained by burning the sudd 
to charcoal in an oven heated by the 
sudd, and then using the charcoal for the 
manufacture of similar chemicals. 


Las Las 
Z d 


MOTORCYCLE OUTRIGGER HELPS 
VEHICLE OVER MUDDY ROADS 


\ western cyclist whose usual route of 
travel often takes him over muddy roads 
has devised an outrigger for his motor 
cycle which he finds of great assistance in 
getting it over almost impassable high- 
This outrigger is made up chiefly 
of an old buggy wheel and iron scraps 


Ways. 


from the local blacksmith-shop discard 
pile. A buggy axle with one wheel re- 
moved is attached at its free end to the 
main frame member of the cycle under 


the seat, and the wheel end is held out- 
ward at the right position by guy rods. 
The outrigger is weighted by fastening 
an old boiler grate bar to the center of the 
buggy axle, and the traction on the road 
is thus increased so that the soft ground 
is easily traversed. 








The Views on the Left Show the Motorcycle Passing through the Soggy Wagon Ruts, by the Aid of the Out- 


rigger Wheel. Right: 


How the Outrigger is Attached to the Cycle Frame; the Fitting was 


Made of a Buggy Wheel and Axle, and Blacksmith-Shop Scraps 
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This Impressive White Marble Bridge Spans a Picturesque Stream in Vermont. The Piers and Other Heavy 
Masonry were Built of Concrete. The Rails and Facings Are Pure-White 
Marble and Set the Bridge Off Beautifully 


WHITE-MARBLE BRIDGE SPANS of a leak in this instance, and the bubble 
VERMONT RIVER test will then be repeated as many times 





An almost pure-white marble bridge, 
given to the community by an eastern 
quarrying concern, spans a picturesque 
stream in the state of Vermont. The 
arches and interior masonry of the struc- 
ture are of concrete, but the facings and 
railings are of polished white marble. The 
bridge is built in three spans and is a 
beautiful complement to the quiet water 
that flows beneath it. 


FIREMEN’S SMOKE MASKS TESTED 
FOR LEAKS 





Smoke sks must be absolutely air 
tight or the fire fighters who wear them 
are liable to lose their lives. To insure 
protection, the San Francisco fire de- 
partment has inaugurated a series of tests 
for the masks that is very efficient. All Dauhing One of the Gas Masks Used by the San 


of its joints are coated with soap lather, Francisco Firemen with Soap Lather, to I: ate 
after each man has donned it. and it is Leaks. A Bubble will Appear Where a Leak Is Present 
then operated as when in use within a as necessary until the location of the leal 
smoke-filled building. Wherever a bubble is positively determined. 
appears persistently, a leak is indicated —- 
and marked for future repair. If the @The installation of a _ radiotelegraph 
masks are found to perform satisfactorily station on one of the Willis Islands, 250 
in the bubble test, the men, still wearing miles off the Queensland coast, is contem- 
the masks, enter a room filled with a plated by the Australian government in 
' tear gas” consisting of formaldehyde is- the belief that it will make for greater 
suing from an open fire on the floor. The accuracy in forecasting weather condi- 
wearer will at once notice the existence tions. 
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NEW ARTILLERY TRACTOR HAS GREAT SPEED 
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UNUSUAL DESIGN OF CONCRETE ARCH BRIDGE 
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A Departure in Concrete-Bridge Construction: The Weight is Suspended civen a series of tests 1 
from the Arches Instead of Resting upon Their Tops i OO , 
as in the C nt Design drivit on 
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acceptance by the army board. 
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er across it at various speeds, before 
No vibra- 
of the tests. 


was noted in any 


on 


TIME SWITCH MEASURES LIFE 
OF AUTO BATTERIES 


\n interesting apparatus, used by the 

1} ireau Ol Standards vives an accurate 
answer to the question, “what is the lite 
of an automobile self-starter battery?” 
sked daily by thousands of motorists 
nd also measures the life and Ca} icity 
of dry-ce ll batteries. The device consists 
of a master clock, a system of relay 
itches, and three commutator itches 
hich ‘ ted by elect lagnets. 
Phe CC l 1 ¢ tact piece ire of 
atinum d ve | es with platino- 
idium contact parts bearing upo hem, 

L re lirst ¢c tator n once in 60 
nutes: the second once in 24 and 

e tl d once in seven days. ( ent to 
ite the first commutator is sent to 

t at one-minute intervals by the 1 ter 
clock. The daily commutator is_ con- 


in turn 
the last 


and, 
It is 


rolled DV the nouriy one 


4 1 a 
controls the weekly one. 





vhich causes the batteries undergoing test 
be charged and discharged in regular 








Switch, 


Burea f Standa Battery-Testing Time 
Which Alte ately Charging and Discharging 
a Batte I ates Its Life of Normal Service 
{ : | 
i+ oO r ( ( ( cies 
( ( te 1) ‘ ¢ 
‘ ictica \ n inta . 
¢ l nal se Ce 


MOVING-PICTURE MACHINE 
USING TUNGSTEN LAMP 


The fact that the t sten filament 
lamp will I ind i col 


| 
time, has been made use of in 


for some 


siderable overload 
connection with 1 loving-picture machine 
of makes 


extra current, course, 


brilliant 


rhe 


light very brilliant, 


that it displaces the usual are light. The 
current passes through the lamp only 


i 


the 
indeed, 
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2 ¢ 


when a picture is in the frame of the 
machine, and is controlled by the tu 

of the crank that op erate tl 
machine thus dispens ing with the 





This Movie Machine Has a Tungsten Lamp in 
of the Usual Arc Light 
ing hitter VEE, Ps stal lard 
Y-pict ( mrorectors 


UNUSUAL AMERICAN FLAG IS 
MADE OF WOOLEN BALLS 


4 1 > 24 1 
\ to ot 3.31] ’ , } + 4 
size Of a aime ( ( 
the ¢ en vy ¢ ‘ ere 
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Pla e 





of a Dime and of 


Balls of Wool, About the Size 


able Colors, were Used to Make This American 


Suit- 
Fla 
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TERRACE LAWN MOWER SAVES 
WALKING UP AND DOWN BANK 

A lawn mower that will successfully cut 
the grass on the incline of a terrace and 
that will not require its operator to pull it 
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RARE DATE PALMS ARE FOUND 
AFTER 20-YEAR SEARCH 
Within a few years the Salton Sea basin, 
near Indio, Calif., may become the center 
of the world’s date culture, thanks to the 











A Swivel Arrangement in the Handle 


the Ground and Mow the Incline 
up and down, nor run up and down the 
grass bank himself, is now introduced. In 
-e does not dif 
fer greatly from the old-style lawn mower. 
Instead of the stationary handle, the new 
machine has a pivoted handle set on a 
toothed quadrant. By lifting a stop pin 
from between the teeth of the quadrant, 
and setting it to the desired point, the 
mower is brought into an angular position 
relative to the operator, so that he 
cut a lengthwise sw 


construction the new devi 


can 


ith on the slope with- 


out leaving the ground level. The stop pin 
is pulled out of its place in the quadrant 
by a rod attached to a finger clip located 
on the handle. 


NAVY COLLIERS USE WIRELESS 
TO LESSEN TOWING DANGERS 


Two 14,000-ton nav\ colliers engaged in 
towing two barges of the Panan nail 
way Steamship Company, with a displace 
ment of 7,500 have 
been equipped with wireless telephones in 
order to keep in contact with one another 
in rough weather. The barges are also 
similarly equipped. These wireless outfits 
are built with special facilities for selec- 
tivity to avoid interference with other 
stations. It is expected that this equip- 
ment will entirely displace the Morse sig 
nals and flashlights, commonly used by 
these vessels for communication. 


tons each, 


recently 








Fitting of the 
Lawn Mower Allows the Operator to Walk on 


unremitting efforts of the Depart- 
ment of Agriculture. For nearly 
20 years the Bureau of Plant In- 
dustry has been endeavoring to 
procure shoots of the date palms 
which bear the fruit, known com- 


mercially as the Saidy, or Wahi, 
and Sewi varieties. So difficult 
was the source of the splendid 
fruit to trace that, up to 1913, 
only a few shoots had been pro- 
curable. \t that time an im- 
mense grove of 200,000 of the 


palms in the Oasis of 
Tunis, was discovered. 


tions tor 


Dakhla, 
Negotia 
the purchase of speci 
having been satisfactorily 
concluded, the the 
shoots was That it was 


mens 
collection of 
begun. 


* slow is accounted for by the fact 


Terrace that a tree puts forth only 20 to 
30 shoots during its 
However, the collection was 
finally completed and the work of setting 
out 2,800 of the young trees will be started 
within the near future. 


lifetime. 


POCKET CAMERA SNAPS BLIMP 
THROUGH A TELESCOPE 


Many an amateur photographer has 
snapped his shutter at a flying airplane or 
dirigible, to be rewarded only by an al- 
most invisible 
speck on the 
developed 
film. One en- 
thusiast, how- 
ever, has 
managed to 
get a 
sized 
of a 
blimp 
was at least 
two miles 
away, and fly- 
ing at 50 or 
60 miles an 
hour. The ex- 


good- 
picture 
British 
that 





posure was made by holding a_ vest- 
pocket camera to the ocular lens of a 
telescope, which was first trained just 
ahead of the moving craft. Many ama 
teurs are unaware that interesting pic- 
tures can be made in this way with a very 
ordinary telescope. 




















Fenwick Island Light and Surrounding 


plane. Oblique Photographs, Such as This, Are Taken for Interpreting Those from Directly Qverhead 


SURVEYING FROM THE AIR 


By HAROLD B. SAY 


EVELOPMENT of the airplane from 

a device that simply proved man 
could fly, to a machine vital in peace and 
ar, and the advances in aerial photog- 


cone on the New Jersey coast between 
Cape May and Seabright. A single flight 





was made over the distance of 120 mile 





Country: This Is Part of the Delaware-Shore Survey Performed by Air- 


of coast line. Two hours were required 
for the trip. A total of 183 photograph 
were taken. Development of the filn 


been required to do the 
1.1 


raphy achieved during the recent war, and the printing required two days of o1 
have combined man’s time. Th 
to furnish the work of inte: 
urveyor of pret the phe 
continents with tographs, as 
new and high- sembling tl 
valuable set mosak com 
f instruments. pariso vit] 
for the first topo phi 
me the annual sheets, and re 
report of the duction to tl 
director of the scal¢ I h 
United States ch th 
Coast and Geo- out d 1 
detic Survey line, ¢ é 
devotes pages 15 days of ofthe 
to this phase in work b 
map making. engine: 
Probably the Had the wor 
work which been done by 
most strikingly land nd bo 
demonstrates party. sever: 
the possibilities men and_ s¢ 
of aerial sur- Bogs and Marshland near Atlantic City: It Is in Mapping Such eral ee} 
: ; Localities That the Airplane Demonstrates Its Supremacy 
veying 1s. that would hav 


actual field work, 


to say nothing of the drafting-room ‘1 
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Most pertinent of all, the photographs centimeters (about 415 by 6 in.) in size. 
taken during the two-hour trip are now The approximate scale used was 1:10,000. 
— The process of map 

ping from the finished 


ete aa Tope. photographs is simple 


ae a The prints are mounted 
—_ , ae 8 in strip mosaics, generally 
‘ —— oe ee = about 4 ft. long. The 
® ; 8 + aes oie i composite photograph is 
; rs Ph } compared with the topo 
; oa 7 > graphic sheets of the 
same area, and control 
points are identified. The 
scale of the photographic 
mosaic is then dete 
mined, and by means of 
the pantograph the 
are reduced to the 
of the chart and 
ferred from 
graphs 
paper. 








A Part of Seaside Park, New Jersey, Show- 

ing the Beach, in*the Background, and the 

Landlocked Interior Waterway with Arti- 
ficial Small-Boat Harbors 


ing used to revise the charts of 
ot New Jersey. 
7 pial “ Vas U ed for 
] 


llé 
work. The camera was 


inounted in gimbals, with a lead 


veight at the lowest point, to 

in holding the optical axis of 
the camera vertical, and levels 
were used on it to ke ep the ma- 
chine in the correct position. The 
exposures \ i made while the 
plane was at a height of 10,000 
; The negatives were 18 by 24 


Above: Using the Pantograph to 
3ring All Drawings and Photo- 
graphs to the Same Scale. This 
Is Necessary When All the Photo- 
graphs are Not Taken at the 
Same Altitude Left: Airplane 
View of a Section of Atlantic 
City Showing Park Arrz 


Boulevards, and 


\erial phototopog 
phy experimen were 
conducted \tlantic 
City iring July, 1919, 
That area was chosen, ac 
cording to Director 
Jones, because it is char- 
acteristic of a great por- 
tion of the coast il-plane 
territory of the Atlantic 
coast. The most impor- 
tant point brought out 
in these experiments was 
the great possibilities of 
map-revision work, espe- 
cially in sections where 
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the shore line is 
changes. 

“Both land and seaplanes were used,” 
Director Jones of this work, “and 
in addition several photographs were made 
from a dirigible. Three types of mz ap ping 
cameras were tried out, the ‘L-type,’ ‘K-1,’ 
and ‘Trilens.’ An officer of the survey 
kept in touch with the work and 
furnished the ground control, construct- 
Ing special targets in some cases. 

“A mosaic was constructed by members 
of the air service of the army, using the 
photographs made with the ‘K-l’ map- 
ing camera. These were taken at an alti- 
tude of 7,000 ft., using a 10-in. focal length 
with a resulting scale of about 1:8,000. A 
control scheme was first laid out 
nd the mosaic constructed over this. 
[his mosaic, and also the individual pho- 
tographs, have been the subject of study 

engineers of the survey, especially with 

reference to control and interpretation. 

arious methods of reduction for chart 

se were tried out,” 

While the phototopographic experi- 
ments were being conducted at Atlantic 
City, aerial photohydrographic work was 
under way at Key West, Fla. Of this 
work, Director Jones re- 


subject to frequent 


Says 


close 


rough 


phase of the 
ports: 


“Photographs were made by the naval 
air service to determine the possible use 
of aerial photographs in connection with 
hydrographic surveys. The primary object 
in. view was the elimination of wire-drag 
work, especially in the clear waters of 
the Florida coast. An attempt was made 
to photograph small coral heads and pin- 
nacle rocks, as it is the existence of these 
needlelike dangers to navigation that re- 
quire the use of the wire drag. The 
equipment at the air station at Key West 
was limited, but thorough tests were 
with that available. Various types 
of cameras were used, as well as differ- 


1 
made 
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ent combinations of filters and plate emul- 
sions. Photographs were made at alti- 
tudes of from 200 ft. up to 4,000 ft., and 
under various light conditions. It was 
hoped that some combination of the vari- 
ous factors involved would produce sat- 
isfactory results. 

“The problem of control was solved by 
including in each photograph two vessels 
of the survey. The photographs could 
not be corrected for tilt with only two 
known points as a base, but the control, 
as furnished by the positions of the two 
vessels, was found to be sufficient for the 
experiments. 

“A well-surveved area near Key West 
was chosen, and the vessels proceeded on 
parallel courses over this area at full 
speed, the plane flying forth and back 
above the course. The courses and posi 
tions he vessels were recorded as in 
sediaae y sounding work. The 
rapher in the plane recorded the exact time 
that each exposure was made, with other 
data, such as altitude, exposure, plate, fil- 
ter, etc. Each photog raph was later 
oriented by plotting the positions of the 
vessels on the chart at the instant the 
exposures made. 

‘These experiments proved very con- 
clusively that photographs from the air, 
using present-day equipment, are of little 
practical value to the hydrographer. 
When any of the underwater features did 
appear in the photographs, contrast in 
color was the most prominent, with no 
indication as to whether the contrast in- 
dicated shoal or deep water. Varicolored 
bottom, of uniform depth, appe ars in the 
photograph as apparent difference in 
depth. Many charted shoals are not in- 
dicated in the photographs, while adja- 
cent ones show clearly. Taken alto- 
gether, the results are so uncertain that 
the chances of eliminating field work in 
hydrography are very remote.” 


photog- 


wer 





AIR BRUSH IS CONTROLLED 
BY ANGLE OF SLOPE 


An air brush that atomizes its liquid 
contents in the usual manner by means of 
compressed air, has a special feature of 
control that depends entirely upon the 
manner in which the brush is held. The 
intensity of the spray is regulated by in- 
clining the brush, more or less, accord- 
ing to the pressure required. The greater 
the angle of inclination the more will the 
color be divided. The spray is stopped 
by simply reverting the brush to its nor- 
mal position. The operator unconsciously 
moves the brush to the suitable slope. 


At the Slope at Which the Operator is Shown Hold- 
ing the Air Brush, the Pressure would Give a 
Very Finely Atomized Spray 
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PREMATURE SHOT IN OIL WELL 
PUTS DRILLERS IN PERIL 


Considering the large quantities of nitro- 
glycerin used for “shooting” oil wells, 
the accident percentage is small. Occa 

sionally, however, 

the er fluid 

fires be the 

shooters are ready. 

This is what hap 

pened the other 

day in western 

Kentucky. The 

drill rs had scarce 

ly placed the 

before it 

I mme 

diately a roaring 

spout of oil and 

gas shot high in 

the air, while fly- 
ing fragments 

rock warned the 


deluged workers 


itic 


tore 


1 
charge 


explode ad. 


Oil Spout Started by a Premature Explosion of Nitro- 
glycerin Used to ‘“‘Shoot’’ the Well: The Workers 
are Running for Cover from the Flying Rocks 
that the care used in handling explosives 


cannot be too great. 


PORTION OF ARIZONA DESERT 
TO BE NATIONAL MONUMENT 


In order to conserve certain types 
desert animal and plant life, 
fast being eradicated by the increased cul 
tivation of soil, the Department of the 
Interior has ruled that a stretch of desert 
on the Apache Trail just east of Phoenix, 
Ariz., must be left untouched by land- 
reclamation projects. This tract will be a 
preserve showing what the country was 
before irrigation was put into service, and 


vhich 
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all of its plant and animal life will be al- 
lowed to thrive as it did before the desert 
was artificially watered. This new national 
monument represents a “cross section” of 
the state of Arizona and will be one of the 
future playgrounds which are set aside by 
the government. 


EXPERIMENTAL MANUFACTURE 
OF GAS-FREE GLASS 


\ series of experiments have recently 
been made by the engineering experi- 
mental station of the University of Illi 
with the object of discovering, if 
a method by which a glass free 
small gas bul 
“seed,” might be produced. The 
this inve proved that 
varieties of glass in the finished state 
the 


nois, 
ossible, 
rom 
known as 
results of 
all 
contain dissolved gases, which 
prime cause of the f 
bubbl The amount at 


} 
I the ybles, technically 


ti< ti 
wation 


are 
rmation of 
DbIes, IPOsitio 

y with 

e details of the manu 
facturing processes employed 


venient 


1 } 
the dissolved fa Varies 


type of glass, and tl 


° \ con- 
measuring and 
zing the dissolved vases Was devel- 
oped, and an improved type of vaccum 
fur the manufacture of 


Was constructed, I} is 1S believed to 


apparatu TO! 
an ily 
gas-tree 


nace ior 


capable of commercial application. 


PORTABLE PNEUMATIC GRINDER 
IS OF LIGHT CONSTRUCTION 


\ portable grinder driven by compressed 
air and built with a nonslipping throttle 
handle, is now being marketed. The 
enters the driving pistons through one 
handle. The pistons are integral with 
the rotating shaft that turns the grinder, 
eliminating the necessity of cranks and 
connecting It is claimed that the 
machine is free from noticeable vibration, 
iction can 


all 


rods. 


nd because of its light constr 


Air Pressure for Operating the Portable Grinder is 
Admitted to the Motor through One Handle. The 
Compact Arrangement Permits Its Use in Tight Places 


The grinder is 
weighs only 14 


be moved about readily. 
automatically oiled and 
pounds, 
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Auto-Horse Taking Its Owner for a Sleigh Ride: Steel Cables, Connected to the Machine Control Parts 
and Steering Gear, Serve as Lines and Enable the Rider to Drive with Perfect Precision, 


Stopping, Starting, 


AUTO IS “BROKEN” TO DRIVE 
IN SINGLE HARNESS 


As an advertising novelty an automo- 
bile dealer of Hibbing, Minn., hitched a 
cutter to the chassis of a car and rode 
about the city streets, seated in the for- 
mer, driving by means of “lines” of cables 
running from the sleigh to the control 
parts of the machine. The chassis be 
haved as well would a_ well-trained 
horse, starting, stopping, walking, trot- 
ting, or running at the conventional words 
of command. The cutter equipment in- 
cluded a buggy whip, which was car- 
ried principally for effect, as it was not 
found necessary to use it on the willing 
steed. 


as 


SIMPLE TESTS DETECT SHODDY 
IN DISHONEST FABRICS 


According to the Department of Agri- 
culture there is no need of being uncer- 
tain regarding the honesty of fabrics. as 
a few simple tests will determine whether 
or not they contain “shoddy,” or other 
adulterants, and in what proportions. 
Mercerized cotton in a supposedly pure 
silk article is detected by boiling a sample 
in a lye or caustic-potash solution—two 
tablespoons of lye to one pint of water. 
The silk will dissolve out. leaving a net- 
work of cotton threads. Suspected wool- 
ens are treated in. the same way, the wool 


Changing Speeds, and 


Turning as Desired 


being consumed by the chemical. Care 
must be exercised to prevent getting the 
solution on the skin, or a bad burn may 
result. Many times silks are “loaded” 
with mineral salts to give them a false 
weight and body. When test samples of 
such fabrics are burned, the ash preserves 
the thread form, while that of pure silk 
crumbles to a shapeless mass. Pure-linen 
fibers are long, fine, and glossy, while cot- 
ton threads are short and lusterless. 
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“Woolen” Fabrics. Above, 
Right and Left: 53 per Cent Cotton Filling in a Piece 
of Serge Below: Shepherd's Check. Adulteration, 
77.6 per Cent. Left: Before Treatment. Right: After 


Lye-Solution Test of 
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The Highwav Palace Car en Route: The Large Locker Contains a 35-Gallon Tank of Water, a Refrigerator, 
Three Stoves, a Collapsible Rubber Bathtub, 40 Feet of Clothesline, Fire Extinguishers. a Kitchen 
Cabinet with Four Days’ Provisions, a Bicycle, and Other Articles Too Numerous to Mention 


A PALACE CAR OF THE RAILLESS WAYS 


By WM. 


HE independent trailer, or the com- 

pletely self-contained traveling home, 
mounted on a passenger car or light truck 
chassis—which? This question is agitat- 
ing the minds of hundreds of motorists 
who have felt the lures of spring and the 
open road leading away into the mysteries 
of tomorrow. Elaborate outfits, built 
directly on the chassis, there are many, 
but it has remained for a citizen of Buf- 


H. HUNT 


falo, N. Y., to design and build a touring 
trailer which is literally a palace car ot 
the highways. A double-decking arrange 
ment provides ample space for four full 
size single berths—not bunks—each with 
its comfortable mattress, and numbered 
as is the practiee in railway sleeping 
coaches. Besides these, four additional 
folding cots can be made up in a spe- 
cially made tent which, fastening to the 
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Encamped, Following a Day of aie Sesies Unmarred by a Doubt Concerning the Night’s Lodgings: 
t 


the Front Tent Wall is Raised, 


Forms the Roof of a Spacious Porch. 


When 
In This Case 


the Total Space under Shelter Measures 14 by 21 Feet 
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- 
The Combination Dining 
Room, Library, Front Porch, 
Parlor, and Guest Chamber 
Fastened Up Tight against a 
Night of Boisterous Weather 
The Windows are Screened 
and Curtained and a Heavy, 
Waterproof Ground Cloth 
Forms a Floor That Is Im- 
pervious to Dampness and 
Insect Pests. The Tent Poles, 
Fabric, and Gear Collapse and 
Fold into a Compact Bundle 


d 
































Here is Shown the Partition Dividing the 

Interior of the Palatial Trailer into Two View of the Interior Arrangement, Showing 
Compartments Which Communicate by More Clearly and Also the Disposition of the Large-Size 
Means of a Sliding Door. The Steps are Comfortable Berths: An Idea of Their Dimensions can be 
Covered with Rubber Matting to Prevent Formed by Comparing Them with the 14-Foot Length and 
slipping, and a Doormat is Fastened to 5-Foot Width of the Bodyv. Each Berth Has Its Own 

the Bottom One Window and Electric Reading Light 
4 


the Partition 
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With the Extra Cots Stacked to One Side, 
the Porch Becomes an Outdoor Dining 
Hall, or Whatever Else Fancy may Sug- : 

gest. Right: One of the Sturdy Chairs Of Space to the Left is Reserved for 


Besides the Four Berths in the Trailer, 
Four Additional Folding Cots are Car- 
ried for Emergencies. The Curtained- 
Which Fold and Pack into a Small Space. 

The Combination Pick and Shovel Is an.” 
Almost Indispensable Part of the Outfit 


Any of the Party Who may Have the 
Snoring Habit. At Least This Is the 
; stun Explanation Given by the Owner 
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side of the main body, extends outward 
several feet, forming another large room. 
A number of 21-cp. nitrogen-hflled in- 
candescent bulbs light the spacious outfit 
inside and out, and are so connected that 
the outside lights may be turned on by 
switches at the head of each berth. A 
5-ft. locker, extending across the front of 
the body, contains a 35-gal. water tank, 
dampness and insect-proof provision bins, 
a refrigerator, one kerosene and two 
wood-burning stoves, axes, shovels, and a 
bicycle, the latter for running short 
errands. Water is heated in small quan- 
tities and stored in a smaller tank in the 
lavatory. The appointments of this little 
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room are quite ingenious, numbering 
among other novelties a locker contain- 
ing small compartments, each bearing a 
number corresponding with that of one 
of the berths. This arrangement gives 
assurance that the intimate individual 
effects of the party will not become mixed. 
Folding chairs, tables, cots, suitcases, and 
tent stow away in a generous space under 
the body floor. Another unusual ar- 
rangement, assuring the privacy of fem- 
inine members of the party, is a sliding 
door which divides the body into two 
compartments. Despite the spaciousness 
of the outfit it is no longer or wider than 
the average touring car. 





PREVENTORIUM RESTORES 
TUBERCULAR CHILDREN 


Ideally situated at the foot of a hill, 
where there is plenty of sunshine and 
fresh air, in Marin County, across the 
bay from San Francisco, is a prevento- 
rium for the care of pre-tubercular chil- 
dren. It is the result of the work being 
done by the San Francisco Tuberculosis 
Association in its war against the great 
white plague. Twenty-five children are 
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continuously provided for by the insti- 
tution, the patients coming from five free 
clinics operated by the association in 
San Francisco, and from cases discovered 
by the association’s staff of nurses. With 
outside sleeping accommodations and the 
large playground, the children have 
the benefit ot healthful conditions day and 
night, that, added to regular educational 
work, soon enable them to return to the 
city, with regained health, and abreast of 
their classmates at school. 


The Preventorium, Nestling at the Foot of a Sheltering Hill, Affords Ample Space on Level Ground, Where 


the Children Play and Take Exercise. 


The Outside Sleeping Accommodations can 


be Plainly Seen under the Eaves of the Roof 
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Views of the Late-Model Crucible: On 
The Tilted Position of the Oil-Fired Unit on the 


LATE-MODEL CRUCIBLE POURS 
AT A CONSTANT POINT 


A crucible designed in such 
pour at one point constantly, no matter 
at which angle the pot is tilted, is now in 
use for melting brass, gun metal, alumi 
num, and copper in quantities up to 600 
lb. The furnace is tipped by turning a 
handwheel which is geared and fitted with 
a chain. The chain engages a sprocket 
at the base of the furnace and the 
handwheel is turned, the vessel is tipped, 
pouring the metal. A pouring aperture 
is located in the crucible body, 
to the trunnion axis that the delivery point 
of the molten stream does not vary when 
pouring, no matter how much or little the 
crucible is tilted. Thus without splashing 
the metal may be received in the ladle 
helow. Oil or gas may be used as fuel by 
changing the heating burners and piping. 


Two 


a way as to 


as 


so close 


LIGHT TRUCK IN TIGHT JAM 
BETWEEN TWO STREET CARS 


\ light delivery truck traveling one of 


the busy thoroughfares of Chicago re- 
cently was badly wrecked in a jam be- 
tween two street cars. Evidently the 
driver thought he could get around the 
front of one of the cars in time, but mis- 
calculation in this respect pushed the 
nose of the truck a good distance between 
the two cars. There is not a great deal 


the Left, 


the Gas-Fired Model When Upright for Use in Melting 


Right is Accomplished by Turning the Handwheel 


A Light Truck Failed to Beat a Chicago Street Car 

to It, and the Picture Shows the Result. The Neces- 

sary Speed Spurt Drove the Little Truck Up between 
the Trolley Cars 
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NEW NAVAL AIR STATION HAS for miles is obtained, making the look- 
CROW’S NEST FOR LOOKOUT out’s station of great value for training 


sailors in observation, range finding, and 
A feature of the navy’s Pacific-coast air other duties. It also serves as a landing 
station is the watch tower that has been marker for airplanes. 
incorporated in the design of the admin- 


istration building. The tower is in the HISTORIC PLYMOUTH ROCK 
center of the building and is flanked by TO BE WATERPROOFED 


other buildings of the station. From the 

glass-inclosed room at the top of the Plans are under way to preserve Plym- 

tower an unobstructed view of the sea outh Rock, the great bowlder on the 

sbiliaicsistcoappiticatie = coast of Massachusetts, which has 
always been regarded with ven- 
eration as the landing place of the 
Pilgrim Fathers, who were the 
founders of New England. The 
rock has shown signs of deterio- 
ration from the effects of frost 
and water, and has given evidence 
of ultimate disintegration. 

Some years ago a great crack 
appeared, which split the upper 
half of the rock, and there was 
danger of this recurring in other 
parts. Therefore, large fissures 
and cracks in its sides have now 
been filled with a weatherproof 
substance, and as, lately, vandals 
have done willful damage to the 


The Navy has Equipped the Administration Building of Its Pacific- relic, it has been placed inside a 
Coast Air Station with a “Crow’s Nest’ for the Lookout for Sight- ick Ndi W ite . 
ing Incoming Air Craft. The Tower Is Also of Value for Instruct- brick building with its doors and 


ing Sailors in Range Finding, Observation, and Other Duties windows locked and barred. 





MIDGET MOTOR IS KITCHEN “JACK-OF-ALL-TRADES” 


A many-purpose electrical kitchen out- out by a French inventor. The power is 
fit which runs an egg beater, grinds coffee, supplied by a small electric motor which 








Kitchen “Jack-of-All- Trades” 
Working at Some of Them. 
Left: With an Airplane-Type 
Fan Installed, It Keeps the 
Housewife Comfortable on Hot 
Days, or, in an Instant, It is 
Converted into a Power Coffee- 
mill, as Shown Below. To the 
Right It is Seen Polishing 
Cutlery or Sharpening a 
Carving Knife, Depending 
upon hether It Is the 
Buffer or the Grinding Wheel 
Which Isin Place on the Shaft. 
The Round Box on the Side Is 
a Speed Controller 








polishes . silverware, 
drives a fan, and 
may be pressed into may be attached to any 
service for running convenient light socket 
a sewing machine, @ | by means of an extension 
has been brought cerd. The whole outfit, 
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consisting of the motor, cord, current con- point, the indications of relative humidity. 
troller, and various fittings for the motor The instrument can be set to give any 
shaft, is contained in a small neat box, desired degree of humidity, and when 
which makes it handy to carry wherever 
needed. 


The Pen Point 
pee Draws the Record- 

ELECTRICITY DOES WEIGHING | MN 

IN UP-TO-DATE GROCERY Cover is Dropped 


the Record Shows 
The all-electric grocery store has ar- _ Gouge 7 Glass 
rived. It is located in Colorado Springs, 
Colo. Even the scales are electrified so 
that they will weigh out coffee, tea, sugar, 
etce., to the exact fraction of an ounce. 
(fhe openings of the bins containing the 
various commodities are fitted with elec- 
tromagnets which hold them open as long 
as current flows. The scales form part 
of the electric circuit, and as soon as 
whatever weight they are set for causes 
them to balance, the current is shut off. 
The magnets then release the bin shut- 
ters, allowing them to close. An upright 


once adjusted, operates automatically. At 
any time the existing humidity conditions 
are seen at a glance. 


HANDS KEPT DRY IN WRINGING 
MOP OF LATE DESIGN 


A mop recently produced does away 
with getting the hands wet when scrub 
bing, and so prevents the resultant chaf 
ing and cracking so frequent after they 
have been bathed for hours in’ scrub 
water. The mop, when in service, hangs 
down over the end of the pushing stick 
in a bunch suitable for drying a reason 
ably wide swath. When it becomes wate 
soaked, it is placed over a bucket and 
wrung by the use of a wooden handgrip 
with which the cloth strands are pulled up 
on the handle and twisted until dry- A 
spring, seated against a shoulder on the 
Weighing Groceries Electrically: The Scales, Upright mopping stick, reacts against the grip 

Fitting, and Bin Outlets Are Part of a Circuit. 


when the hand relaxes, and returns the 
When the Scales Baiance the Outlets Close 


cloth strands to the lower end. 





fitting, placed on the scale plattor m, holds 
paper bags, and also forms the electrical 
connection between the scales and the bin- 
outlet control mechanism. 


SELF-RECORDING INSTRUMENT 
CONTROLS AIR HUMIDITY 


\ new ventilating instrument records 
graphically the amount of humidity in the 
air, throughout an entire week. The in- 
strument consists of an independent, self- 
recording mechanism, and an eight-day 
clock, inclosed in a brass cylinder, which 
revolves once around its axis in seven : 
days, and which carries on its exterior aa 2 
face an engraved sheet, or chart, for re- Tig Hands, do (Not Get Wet in Wenging the New 
End in a Wooden Handle, Which is Twisted 





ceiving, by means of a line-drawing pen 





BEACON ON WOLF ROCK OFF COAST OF CORNWALL 


Wolf Rock Lighthouse, Built upon a Lonely Rock about 
Midway between the Scilly Islands and Lizard Point, 
Cornwall, England, Is One of the Most Dangerously 
Situated of Beacons. The Abutments and Base Masonry 
of the 116-Foot Shaft are Almost Constantly Buffeted by 
an Angry and Uncertain Sea Which Seems to Fall into 
Spells of Rage with Practically No Warning. This is 
Due to the Location of the Lighthouse, as It is Situated 
at a Point Where the Cross Currents of Several Inter- 
secting Channels Meet with the Tidal Changes of the 
Sea. The Picture on the Right Shows How a Great 
Wave Appears When It Crashes-over the Rock and 
Lighthouse Base. Below Is a View of the Sea from the 
Top of the Lighthouse, Showing a Small Boat in the 
Restless Waters. The Rock on Which the Lighthouse 
Stands is Submerged by Six Feet of Water 


during 
High Tide 


OOOO OOD OOO LLL U0: 





IS MOST DANGEROUSLY SITUATED LIGHTHOUSE 





The Lighthouse Keeper is Allowed a Holiday Once ina 
While, and the Change of Operating Forces at the Sta- 
tion Is Very Interesting. The Relief Party Arrives, ard 
a Smail Boat, Let Out by a Rope, Receives Them. 
This Little Craft Tosses About on the Sea Surface dur- 
ing the Change, at About 30 Feet from the Lighthouse 
Base, and a Line is Thrown to Its Occupants. Grasping 
It with Their Hands, They are Hoisted, One at a Time, 
— Space, to a Point of Safety, by a Special Winch 
hich is Operated by Those on the Landing 


POL, butch VEULa 
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The Picture Above Shows One of 
the Party Going to the Lighthouse 
from the Small Boat. Although the 
Faces of the Men in the Boat Seem 
to Register Little Concern, It Is In- 
deed a Thrilling Ride for the Man 
on the Rope. Rugged Rocks and 
Angry Waters are Little to be De- 
sired as Landing Places After One 


a has Dropped 20 or 30 Feet : 











How the Winch Arrangement Looks from Another Angle: In Most Cases Where It 
Is Desirable to Visit Lighthouses, It Is Only Necessary to Row the Boat to a Con- 
venient Place in Its Rocky Foundation and Walk from There to the Lighthouse. Not 
So Here. for without a Moment’s Warning the Sea Becomes Impassable at the 
Lighthouse Landing and the Men are Forced to Ride to It by Way of the Line 
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Details of 
Chamber. 
Placing the Pressure Chamber in the Tank. 


the Freeze-Proof Fire Extinguisher. 


MUD SCRAPER TAKES PLACE 
OF BICYCLE WHEEL GUARD 


From Europe comes a simple fitment 
for bicycles which is designed to take the 
the 
somewhat 
awkward and 
fragile wheel 
guard. It is a 
simple scraper 
which bears 
lightly against 
the’ tire, near 
the ground, 
and brushes 
off the mud 
and water be- 
fore it can be 
thrown up- 
ward by the 
wheel. Two steel rods, clamped io the 
bicycle frame, hold the scraper rigidly in 
position. The device is made with univer- 
sal fittings so that it may be attached to 
either the front or rear wheel, or to both, 


place ot 








LIQUID FIRE EXTINGUISHER 
WORKS AT 40° BELOW ZERO 


The solution used in a portable 2'5-gal. 
fire extinguisher, lately placed on the 
market, is made with calcium chloride— 
the chemical used for some years past in 
making antifreeze solutions for automo- 
bile radiators—which will not freeze at 
temperatures as low as 40° F. below zero. 
The method of generating pressure in the 
device 4s also quite novel. A vertical tube, 


Left: 
Center: Inserting the Weight and Cartridge in the Pressure Chamber and Applying the Cover. 
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The Tank, Cover, Cartridge, Weight, and Pressure 


Right 


Turning the Device Upside Down Quickly, Fires the Cartridge 


contained within the tank, has a cartridge 
of a slow-burning powder inserted in its 
top end and a small, but heavy, weight at 
the bottom. Upon turning the tank upside 
down, the weight falls and strikes a per- 
cussion cap in the head of the cartridge. 
This, exploding, fires the powder charge, 
which liberates a large volume of gas that 
almost instantly creates a pressure, in the 
tank, sufhcient to throw a stream of the 
solution a distance of 30 to 40 feet. 


COUNTER FOR SHIP TURBINES 
TELLS SPEED OF SHAFT 


\n engine-room counter that tells, on a 
single 9-in. dial, the total number of revo- 
lutions made by a turbine-driven propeller 
shaft, and also 
its number of 
revolutions 
per minute in 
either direc- 
tion, is a new 
item of ma 
rine equip 
ment. A fric- 
tion-clutch 
mounting en 
ables the 
held at zero, released for 
timing with a watch, and stopped at the 
expiration of a minute, giving a direct 
reading of the revolutions-per-minute fig- 
ure. The scale on the periphery of the dial 
has 100 divisions, and the pointer advances 
one division for each shaft revolution. 
The totaling counter, under the pointer, 
reads to 99,999,999 and repeats. 





pointer to be 
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EXPERIMENT WITH NEW SERUM 
FOR TUBERCULOSIS 


Though reports of antituberculosis dis- 
coveries must be viewed with extreme 
caution, the persistent 
European scientists seem 
to be producing some 
hopeful results. Henri 
Spahlinger, a Swiss bac- 
teriologist, records the 
apparently successful ar- 
rest of a number of pul- 


experiments of 


MECHANICS 


RAGS CONVERTED INTO WASTE 
BY NEW MACHINE 

For shredding old cotton rags that are 

of little or no value for other purposes 

into waste, for wiping off machinery, 





monary and other cases 
by his process, which 
comprises first the de- 
struction of the disease 
toxins, and second the 
injection of immunizing 
serums. Physicians in 
this country generally de- 
cline to comment on the 
reports until further evi- 
dence becomes available. 

Details of the Calmette 
experiments, mentioned 
in this magazine last 
March, have been dis- = 
closed. The cultures of 
tuberculosis bacilli, made 
in glycerin containing 
bile, are stated to lose their power of com- 
municating the disease, and apparently act 
as vaccines in immunizing cattle against 
subsequent attacks for a year or more. 


HELICALLY CUT TEETH USED 
ON FORMED MILLING TOOLS 


Formed milling cutters which have hel- 
ically cut teeth are a new convenience for 
the machinist. Because of this form, the 
point of the second tooth is engaging 
the stock before the first tooth has fin- 
ished its cut, which provides for a shear- 
ing action instead of the usual chopping 
occurring where square teeth are used. 
The form of the cutters is made accord- 
ing to the specifications of the user, which 
are in turn contingent upon the shape cut 
to be made in the stock. 


The Formed Milling Cutters Make a Shaped Groove in 
the Metal Stock. The Teeth are Helically Cut 


A Machine Which Chews 25 Tons of Old Rags a Day into Waste: 
Rags are Fed into the Large Hopper at the Rear and Auto- 
matically Conveyed into the Shredding Mechanism 


printers’ rollers, and the like, a machine 
has been invented recently. The rags are 
dumped into a large hopper at the rear 
of the machine and are automatically fed 
into the shredding mechanism. The rag 
waste may either be used “straight” or 
mixed with the familiar cotton-mill waste. 
The machine handles 25 tons a day. 


CHINESE SKATING CLUB HEARS 
JAZZ MUSIC FROM AMPLIFIER 


The telephone amplifier was recently 
put to the novel use of furnishing the 
members of a Chinese skating club in 
Peking with exaggerated jazz music. The 
instruments employed were similar to 
those used at the recent inauguration 
comprising a series of horns at the top of 
a room, connected by wiring to a phono- 
graph in the basement. As the 
graph records were played, magnified jazz 
music issued from the throats of the 
horns and provided a fitting complement 
to the pleasure of skating. 


@A new incandescent lamp, filled with 
Neon gas, can be burned continuously at 
a cost of about 36 cents per month, as it 
consumes current at the rate of only five 
watts. The red light emitted is used for 
signaling. 


phone - 
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The Nonstall Differential. Above, Left: The Parts in Their Relative Positions. The Flanges, but Not the 


Gears, are Secured to the Axle Shafts. Right: 


The Unit Assembled. 


Below, Left to Right: One of the 


Braking Washers, Inside Surface of an Axle-Shaft Flange, and Outside of a Gear Showing Recesses for the Balls 


NEW AUTO DIFFERENTIAL GEAR 
PREVENTS WHEEL SLIPPAGE 


An improved differential, or equalizing 
gear, for automobiles is said to accom- 
plish the purpose of practically locking 
the axle driveshafts together on a straight 
pull, while allowing one wheel to run 
faster than the other when rounding a 
curve. The gears are not rigidly at 
tached to the shaft ends, but are simply 
supported upon them. A few inches from 
the ends the shafts are fitted with rizidly 
attached flanges. The inner face of each 
flange, as well as the outer face of each 
gear, is machined with 10 recesses, into 
which ball bearings are placed when the 
apparatus is assembled. The balls trans- 
mit the drive from the gears to the flanges 
and also exert a heavy side thrust on the 
latter when the driving force is applied 
Between the outer faces of the flanges 
and the inner sidewalls of the differential 
case are placed thick washers of brake- 
lining material, anchored in such a way 
that they cannot turn. Their purpose is 
to act as brakes when there is any ten- 
dency of either wheel to turn faster than 
the other. When one of the wheels 
encounters a slippery place, the drag of 
the washer on its side is heavy enough 
to cause the driving force to be trans- 
ferred to the wheel having traction, thus 
causing it to pull the load. There is some 
dragging of the brake material when turn- 
ing a corner, but it is very slight. 


PHOTOGRAPHING STARS NEAR 
THE SUN’S EDGE 


In the past it has been necessary to 
wait for an eclipse of the sun before it 
was possible to photograph a star in the 
vicinity of the sun’s disk. The intensity 
of the light of the sun is so great that 
even the sky for a considerable distance 
from it is very bright, and sufficient to 
overwhelm completely the image of any 
stars that might be in the field. This cain 
be better understood when it is stated 
that the brightness of the sun is equal 
to 120,000,000,000 first-magnitude stars. 

The subject of the apparent position of 
the stars, as seen near the sun’s limb, has 
recently become of great theoretical im 
portance in connection with the gravita 
tional theory of Professor Einstein. At 
the last eclipse photographs were obtained 
of stars near the sun: and the results 
appeared to indicate that Einstein’s theory 
was borne out. However, the question 
is of fundamental importance to physi 
cists and astronomers, and the effects are 
so minute that further data are wanted 
before a final conclusion is drawn; and 
it was naturally thought that they could 
not be had until the next total eclipse. 

It has just been announced, however, 
that a French scientist has succeeded in 
photographing stars in the vicinity of 
the sun in broad daylight. This is ac- 
complished with the aid of a screen which 
intercepts the direct image of the sun, 
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and the effect of the intensely bright sky 
disposed of by using suitably stained 
photographic plates making them sensi- 
tive to the red light, and by the employ- 
nent of red filters which only allow light 
of certain wave lengths to pass through. 
is possible, therefore, that it will not 
necessary to wait for another eclipse 
efore obtaining additional data on the 
instein theory, but that photographs can 
taken at any time when the sun appears 
» be in the neighborhood of a star which 
ill best suit the purpose. 


GOLD DREDGE TURNS TURTLE 
IN THIRTY FEET OF WATER 


No definite reason can be given as to 
hy a large dredge, working in 30 ft. of 
iter near La Grange, Calif., 
rned turtle. It is supposed 
that the hull sprung a leak, 
partly filling with water, and a 
udden list caused the bulky 
craft to capsize. Two men 
aboard when the craft 
went over, but saved them- 
elves by swimming ashore. 
The dredge was used to suck 
the gravel from the bed of the 
river, passing it onto the sepa- 
rator tables, where the gold is 
taken from the gravel by the 
usual processes. 


were 





SIMLA, INDIA, TO HAVE 
ELECTRIC BUS LINE 


As an experiment a one-ton electric 
omnibus, seating 12 passengers, will soon 
be placed in service running between 
Simla and Mashobra, India. The venture is 
expected to be a success, as it is believed 
that the natives will take kindly to the 
new mode of locomotion. If so, a fleet of 
the busses will be ordered. They will 1 
on regular schedules between the cit 
as well as serving as street cars. 

@A rubber envelope. or covering, tha 
impervious to shocks or chemical reaction, 
and which fits around the st 

ard cans, constitutes a new precaution 
used in transporting nitroglycerin. 


snugly 





The Great Gold Dredge, for Seemingly No Reason, Capsized in a Stream 30 Feet Deep. near La Grange, Cali- 


fornia. 


It is Supposed That a Leak Partly Filled the Hull with Water, Causing It to Overturn 





CIVIC FEATURES THAT PROMOTE THE COMFORT 








The Wants 
and Desires of the Passing 
Airman are Given Consid- 
eration at This Aviation 
Hostelry. It is Located at 
Venice, California, and is 
Equipped with Hangars 
That may be Used at a 
Nominal Price. Gasoline, 
Oil, and Other Supplies Are 
Also Available. The Pub- 
lic Field Is of Great Value 
to the City, for Transient 
Airmen are Stopping Here 
at the Rate of Three and 

Four a Day 








World-War Veterans of Grant County, Wash- 
ington, have Again Lined Up in Battle Forma- 
tion, but This Time for the Extinction of the 
Rabbit Pest Instead of the Hated Boche. These 
Men have Organized the Farmers of Their 
Neighborhood into Regular ‘“‘Rabbit Squadrons,” 
and the Photo Above Shows One of These 

Squadrons in Search of the Wary Marauders 
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. A Sign Located in Whitehall, Indiana, Marks the 
Models of a Bungalow, na the Roof of Which Point of the Center of Population of the United 
is Printed the Slogan, “Own our Home, States. In 1910 the Point was Located on a Fac- 
have, been Scattered throughout Seattle, Wash- tory Site in the City of Bloomington, Indiana, and 
ae, and may be Seen in Most of the Dis- has Moved a Distance of Eight Miles to Whitehall. 
play Windows There. It Is a Booster’ Idea, Although the General Trend Is Westward, the 
and the National Association of Real-Estate Whitehall Mark Shows that Most of the 100.000 - 
Dealers have Considered Making the Model for 000 People of This Country Are in the North and 
National Distribution anal aot Mentions 














AND ENJOYMENT OF VISITORS AND RESIDENTS 




















——— 

This “Victory Arch” Spans the Yellowstone Trail at Ipswich, 
The States of Tennessee, Vir- South Dakota. The Structure Tells in Black Loering the Dis- 
ginia, and Kentucky Converge tance to the Cities Each Way from Ipswich and Also Announces 
at a Point near the Village of the Nature of the Country in Which the Towns are Located. 
Cumberland Gap, Tennessee, and It was Erected in Honor of the Town’s World-War Veterans 
This Three-Foot Shaft of Lime- 
stone Marks the Interesting Point 











Thousands of Philadelphia Bathers were Given 
New Opportunities for the Pursuit of Their Favorite 
Sport by the Opening of Two New River Beaches. 
The One Illustrated Above is Located on the Dela- 
ware River and Has a Large Natural Park as Its 

Background 























An Ice Palace Erected in the 
Heart of Hibbing, Minnesota, 
was Attacked by Baby Tanks 
during a Midwinter Carnival 
Held There Recently. These 
Tanks Were in the City for the 
Purpose of Stimulating Enlist- 
ment in the Tank Corps. The 
Picture Above Shows the Palace 
before the Attack, and at the 
Right the Tanks are Shown in 

Action 
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NEW PARIS MOTOR BUS 
HAS SIX WHEELS 


To aid in the solution of transportation 
problems in Paris a number of six-wheeled 
motor busses capable of carrying a large 


number of passengers have been recently 
put into service on the streets of that 
city. I:ntrance is gained from a platform 
at the back, to which a step is attached, 
and the compartment is well 
lighted by windows extending all around 
the body. The third pair of wheels is 
used as trailers to aid in distribution of 
the truck load and in turning corners, as 
they are connected to the steering gear, 
Signs giving the routing of the busses are 
placed in panels below the window sill, 


passenger 





COPYRIGHT, M, ROL, PARIS 


The New Busses in Use on the Streets of Paris Have 

Six Wheels and Seat 48 Passengers. Left: End View 

Showing the Interior and the Entrance to the Car 

Right: Side View, Showing Its Running Gear ot 
Six Wheels 


and the seats are of wooden-slat: co 
struction. The body lines of the huge 
motor cars resemble those of the electt 
cars used on the streets of our large 
cities. They seat 48 passengers, and will 
be eperated only on the wider streets. 


DYNAMITE USED TO RAZE 
TWO LOFTY SMOKESTACKS 


The old Front Street pumping station 
in Cincinnati lost its two smokestacks re 
cently in a dramatic dynamiting 
planned and worked out by contractor 
who were razing the station to make 
room for a warehouse. The stacks were 
built of brick and stood 125 ft. high 
Eighteen sticks of the explosive were set 
in holes made at the base of the first 
chimney, and when the dynamite was ex 
ploded, it slowly toppled over and fell to 
the earth. Twenty sticks of dynamite 
were required to throw the sec- 
ond stack. 


job, 





How the Lofty Old Smokestacks Looked 
When the Dynamite Went Off. On the Left 
may be Seen the First Stack as It Began 


to Crumble and 
Second Stack 
Position 


Shows the 


Fall. The Right View 


in a Similar 
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HUGE SEWAGE-DISPOSAL PLANT 
SOLVES BIG-CITY PROBLEM 


Among those engineering achievements 
that, paradoxically, are least apparent 
when they work the best, the sewage dis- 
posal of a large city easily stands first in 
importance. “Because dumping its mil- 
lions of gallons of daily waste into 
Lake Michigan no longer 
solves the growing prob- 
lem, Milwaukee, Wis., is 
spending more than $6,- 
000,000 on an enormous 
plant, operating on the 
activated-sludge principle. 
In this process, the sew- 
age enters huge tanks 
with porous bottoms, up 
through which com- 
pressed ‘air is forced at 
a rate that keeps the 
liquid in vigorous com- 
motion. Six hours of this 
treatment so stimulates 
the putrefactive bacteria 
that the sewage is re- 
solved into its organic 


911 


FARGO PARK BOARD BUILDS 
NEAT CANOE LOCKER HOUSE 


Part of the city-beautification plan of 
Fargo, N. D., is the erection of a substan- 
tial and ornamental canoe locker house 
on the banks of the Red River of the 
North at a point within easy access of the 
city’s center, The building will be of 





a 
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constituents. After 15 or 
20 minutes in settling 
tanks the sludge is dried, 
compressed, and ground, and may then be 
sold as fertilizer, rich in ammonia. 


CARBON-PROOF SPARK PLUG 
IS SELF-CLEANING 


A non-short-circuiting spark plug, so 
described by the inventor, has the center 
electrode ending in a downward- 

pointing bell-like form, the sides 


of which are of the same taper as 

another upward-pointing piece, 

of the same shape, which forms 

the lower, inside extremity ofthe 

shell. The bell edges are sep- 

arated by a gap which may be 

varied from .012 to .032 in. 

This is the spark gap. It is 

claimed that, in service, the 

bell forms cause oil and car- 

bon to be blown away from 

the plug by the force of the 

explosion, thus preventing 

them from reaching and be- 

ing deposited upon the electrode insula- 
tion and causing a short circuit. 


@ Four women are now serving the Ohio 
bureau of fish and game as official game 
protectors, with all the authority of the 
regular wardens, 


Canoe Locker House to be Erected on the Riverside Drive by the City of 
Fargo, North Dakota: The Canoe Compartments will be Arranged 
in Tiers Running Lengthwise of the Building 


concrete, brick, and hollow tile, finished 
with an asbestos-shingled roof supported 
by steel columns, It will be doorless, in 
order that watchmen may see completely 
through it while passing, but each of the 
canoe lockers, which are arranged in tiers 
running lengthwise of the building, will 
be fitted with a strong door secured by an 
individual lock. The ornamental effect 
of fhe clean-cut structure will add to the 
beauty of the riverside drive and park 
way. 


JAPANESE USE MOVIE FILMS 
FOR PEACEFUL CONQUEST 


A curious and illuminating example of 
the highly efficient methods employed by 
the Japanese in the peaceful conquest of 
lesser peoples is seen in the Marshall 
Islands, between Hawaii and Yap, In- 
stead of using military display to impress 
their new subjects, the Japs took the 
kings, queens, and other personages of 
the islands on a luxurious tour of Nippon. 
Motion p were made of all their 
travels, taking care to include the won 
ders of the Japanese empire in the scenes. 
When the islanders returned home to tell 
of their experiences, the films accom 
panied them, to convince the home folk 
of their new master’s wealth and power. 


ictures 
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As a result of Japan’s introduction of 
vocational schools, agricultural regulation, 
and other elements of civilization, the is- 
lands are assuming considerable commer- 
cial importance. 


ALL-WEATHER TOP ON TRACTOR 
KEEPS DRIVER COMFORTABLE 


A refinement in industrial tractors con- 
sists of an all-weather top with celluloid- 
windowed front, side, and rear curtains, 


The All-Weather Top for Industrial Tractors Keeps 
the Driver Comfortable and Also Protects the 
Interior from the Ravages of the Weather 
which may be quickly fastened down all 
round, or rolled up, leaving the machine 
open on all sides. The arrangement adds 
greatly to the efficiency of the machine 
when it is used extensively out of doors, 
as it keeps the driver comfortable, pro- 
‘tecting him from numbing cold and dis- 
agreeable wettings. It also keeps the 
electrical parts dry and in good working 
order. The whole framework can be 

quickly demounted when desired. 


NEW JAPANESE ENAMEL WARE 
LOOKS LIKE PORCELAIN 


The Japanese have carried the art of 


depositing exquisite enamels on metal 
bases to a high state of perfection in what 
is known as cloisonne ware. Some speci- 
mens recently imported into the United 
States so closely resemble fine porcelains 
that close inspection is needed to detect 
the difference. Designs, such as delicate 


flower outlines, are first soldered to a form 
—vase, bowl, cup, or other shape—of 
gold, silver, or copper. The enamel is 
next applied, covering both the interior 
and the outside of the vessel with a semi- 
translucent coating in any desired single 
shade or combination of shade effects. In 
some of the pieces the form is removed, 
having been coated on the outside only, 
leaving a dainty shell of the fragile en- 
amel. The ware is quite expensive, a small 
bowl, 7 in. in diameter, having a silver 
base and gold-wire pattern, being valued 
at $100; this for the reason that several 
weeks are required to produce it. 


BIG GERMAN SHIP “IMPERATOR” 
NOW ERITISH “BERENGARIA” 


In common with other German ships 
taken over by the victorious allies after 
the war, the great passenger liner “Im- 
perator,” of many vicissitudes, has lost its 
former identity in a British drydock, and 
now becomes the Cunarder “Berengaria.” 
The name was that of the queen of Rich- 
ard I of England, daughter of Sancho VI 
of Navarre. The huge vessel, largest in 
the world at the time of its launching in 
May, 1912, is 900 ft. long, 96 ft. wide, and 
has a displacement of 72,000 tons. 


PORTABLE POWER MILLER IS 
USED LIKE A JACK PLANE 


A small miller, planer, and grinder 
looks and is used like a carpenter's jack 
plane. Here the resemblance ceases, a 
the device is a true power tool, the cut 
ters being rotary and driven by a portable 
electric motor, suspended from the opera 
tor’s shoulders, through a flexible 
It may be used for milling metal, planing 
wood, and also as a sander by installing 
the proper cutters or wheels. One of 
these, which projects from the side of the 


shaft. 





A Portable Power Miller-Planer-Grinder: It is Moved 

over the Work like a Carpenter’s Hand Plane. The 

Cutters are Driven by a Small Electric Motor, Sus- 

pended from the Operator’s Shoulders, through a Flex- 
ible Shaft 


device, is fitted with a sheet of emery 
cloth on its face and serves the purpose 
of a small disk grinder. 
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TEMPERED COPPER’S “LOST ART” 
IS IN EVERYDAY USE 


To correct the impression, still prev- 
alent in many quarters, that tempering 
copper is a lost art, the Bureau of Stand- 
ards calls attention to the fact that large 
quantities of hard copper are in every- 
day use, with new applications constantly 
being found. The soft metal may be 
hardened by mechanical treatment, as in 
hard-drawn wire, or by alloying with 
other metals. Experimenters frequently 


“rediscover” tempered copper by fusing 
the oxide in with the metal, making a 
very hard but brittle alloy. 


SCREWDRIVER BLADE EXPANDS 
AND HOLDS SCREW TIGHTLY 


A split blade with a wedge between its 
jaws is the construction used by a Wiscon- 

> sin inventor to make a _ screw- 
driver that holds a screw tightly 
while driving it. When the dou- 
ble edge of the blade has entered 
the slot in the screw head, the 
wedge is pushed 
down by means of 
a button set in the 
end of the handle, 
clamping the blade 
securely in the 
slot. A heavy, solid 
blade may be set 
over the split one 
when the holding 
device is not need- 
ed, and an insulat- 
ing handle is pro- 
vided for electrical 
work. 











ADJUSTABLE TAP RELEASES 
WHEN THREADS ARE CUT 


A new adjustable-tap arrangement re- 
leases when the automatic stop on the 
screw machine or turret lathe comes into 
operation, and does not have to be re- 
versed to back it out of the stock. A 
core, shaped with flutes on which the 
thread-cutting chasers slide, is pulled up 
by the action of a series of cams on its 
shank, causing the threaded chasers to 
slip downward far enough to clear the 
top of the threads. Pulling on the core 
is effected by the chasers running into 
the spinning stock after the depth stop 
on the machine has acted, the force 
thereby created being applied momentarily 
against the chasers which throw the cams 
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into operation. After the cams have 
operatea, the chasers are clear of the 
stock. The unit is incased in a body that 


The Adjustable Tap Releases When the Proper Num- 

ber of Threads are Cut, by the Action of Two Cams 

on Its Shank. The Phote Shows a Working and an 
Assembled View of the Tool 

is equipped with a thread-depth adjust- 

ment ring, and the complete assembly is 

operated without the use of springs. 


PORTABLE VOLTAGE METER 
IS COMPACTLY BUILT 


A portable voltmeter, compactly built 
and handy for use with radio appara- 
tus, automobile batteries,-etc., has been 
placed on the 
market. The 
case is made 
of a molded 
composition 
of sufficient 
strength to 
prevent break- 
age during or- 
dinary service, 
and the assem- 
bly is 
that repairs 
are readily 
made. All of 
the move- 
ments are very light and so disposed as t 
preclude the possibility of breakage due t 
shock or vibration. A chart under a gla: 
protector indicates the amount of voltage 
on the line being tested, and the composi 
tion of which the case is made is not af- 
fected by acids. 


such 


@Along the Atlantic coast the naval 
service of Canada is installing a series 
of wireless direction-finding stations, the 
fourth being recently opened at St. John, 
New Brunswick. 





NOVEL AND LITTLE-KNOWN ACCESSORIES 


A Knife Sharpener That Has 

Two Hardened Steel Wheels be- 

tween Which the Dull Blade is 

Rubbed, Giving It a Keen Edge 

and Eliminating the Danger of 
the Butcher’s Steel 





This Percolator Has an Additional 
Distributing Pan among Its Upper 
Fittings, Guaranteeing a Uniform 
Filtration of the Coftee. Percola- 
tion Starts in 10 Seconds Because 
the Small Body of Water under the 
Cup Heats Quickly. The Main Body 
of Water Never Boils 


This Toaster is Equipped with Facilities for 
Reducing the Temperature of the Heating Ele- 
ment So That the Bread will Not become Car- 
bonized. The Handle 
Turns the Slice to the 

Opposite Side 


By the Use of This Scrubber, the 
Hands are Saved the Usual Abuse 
of Striking the Washboard Corruga- 
tions. Soap is Placed in a Cavity 
of the Device and Rich Suds Ooze 
Through Small Holes in the Contact Stale-Cigar Odors do Not Permeate 
Side the Atmosphere of the Home When 
the Lid of This Ash Tray is Closed. 

A Match-Box Stand and Two 

Troughs are Included in Its 











lutes on the Scoop 
Assist in Distributing 
the Charge of Fine 
— seas i O nd Dust. When 
The Stirrmg Spoon cannot Slip into the ' Fea “A Shovel is 
Cooking Food When Placed in This Trough. aes ee ye Bs F re - 
Being Removable, It may be Fitted to the a. o - is D jive i 
Most Convenient Point of the R nef dl saa de 
onvenient Point of the Rim ? : Evenly to All Parts 

of the Fire 

















INTENDED FOR THE HOME AND ITS MEMBERS 


Holes Made in Doors at the 
Wrong Place, may be Filled 
by This Appliance, Which 
Resembles a Lock, and is 
Bolted in Place 


—- 





— 


The Clock in the Pillar of the 
Floor Lamp Is a Convenient and 
- Ornamental Addition to the 
Beautiful Parl ° 1g. 5 
The Heel Protector Prevents Abra- > of Special mee pene Highs 
sions on the Shoe of the Wearer Reader - 
When Adjusting : 
the Pedal Levers 
of the Motor Car. 
It is Made in 
Colors to Match 
the Shoe and is 
Strapped in Place 





Two Novel Pieces of Furniture Are the 

Removable Ends of This Table. It Becomes 

Elliptical with their Application and Its 
Space is Materially Increased 











This Triangu- 
lar Curtain 
Stretcher Takes 
uch Less 
Room than the 
Ordinary Square 
Frame. 5 
Braced to 
a Very 
and Stable Fix- 
ture, and Is, of 
Course, Collap- 
sible 























The Cap of the Bottle Makes the 

Unit a Mousetrap. It Has No 

Springs and can be Applied to 
Anv Mason Jar 
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NEW CELL CONNECTOR SPEEDS 
STORAGE-BATTERY REPAIRS 


A new method of connecting the cells 
of storage batteries, which greatly facili- 
tates their re- 
pair, is being 
used by a bat- 
tery-manufac- 
turing concern 
in electric mine- 
locomotive in- 
stallations, It 
is also to be 
adapted to 
smaller units, 
such as those 
used in auto- 
mobiles, in the 
near future. 
The success of 
the method is 
dependent upon 
the fact that 
the battery acid 
loes not badly 
corrode nega- 


A Four-Cell Unit of Mine-Locomotive Storage Battery: To 

Remove a Cell for Repairs, All That Is Necessary Is to Unfasten 

the Connectors at Their Bolted Ends, Leaving the Solidly. Welded 
Positive Connections at the Other End Undisturbed 


tive connections, so that these may be 
bolted together with perfect success. On 
the other hand, the positive connections, 
which the acid attacks and eats up 
rapidly, if there are any exposed chinks, 
must be solidly 
‘“*burned’’— 
welded—to- 
gether. There- 
fore, instead of 
burning or bolt- 
ing both ends 
of the con- 
nectors, one of 
which methods 
has been gener- 
ally used here- 
tofore, the con- 
nectors are 
‘burned at one 
end to the posi- 
tive terminals 
of the cells, but 
bolted to the 
negative ter- 
minals ‘at the 
other, 


~~ 





CARPENTER’S TOOL BOX 
USED FOR TRESTLE 


A carpenter’s combination that serves 
is both tool box and trestle has lately 
ween produced. The legs of the combina- 
ion are attached to the box part by 
wivel lugs, and the two ends of the work 
yoard are hinged to permit raising and 
owering, Sideboards are hinged for 
lropping and are held, when the com- 
bination is a box, by cleats. The bottom 
corners of the body part are fitted with 








The Sides and Legs of the Carpenter’s Trestle may be 
Folded Up, and the Ends Down, Making the 
Combination a Tool Box 


brass protectors to prevent splitting when 
t _ 


the box is placed firmly on a hard sur- 
face. Thus equipped, the carpenter may 
fold the ends of the trestle to the ends 
of the box, and in turning the legs to a 
position alongside it, transform what he 
used as a trestle during the day into a 
tool box. 


RECORD-BREAKING BUSINESS 
SWAMPS PATENT OFFICE 


All patent-office records were broken in 

1920, and it has been officially stated that 
seven months will be required to exam- 
ine and pass upon 40,000 applications now 
on hand unless the facilities of the depart- 
ment are substantially increased. The in- 
crease in patent applications was seven 
per cent over 1919 and 43 per cent over 
the preceding year. Trade-mark applica- 
tions showed increases over 1919 and 1912 
of 27 and 126 per cent, respectively. 
Trade-marks registered totaled 10,282, as 
compared with 4,208 for 1919, an increase 
of 144 per cent. Cash receipts amounted 
to $262,876.54 which bettered the previous 
year’s record by 10.9 per cent. 
@In a motorboat race recently held over 
a 129-mile course from Miami to Palm 
Beach, Fla., and back, the “Gar, Jr.” made 
a record of 32.8 miles an hour, completing 
the run in 3 hr. 55 min. 51 seconds. 
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NEVADA TEMPERS JUSTICE 
BY PAINLESS EXECUTION 


Capital punishment is to be admin- 
istered with lethal gas, in the state of 
Nevada. This is provided for in a bill, 
signed by Governor Boyle, March 28, 
which abolishes all other forms of cap- 
ital punishment, and which enacts that 
the death warrant must designate a week, 
which must be not less than 60, nor more 
than 90, days from its date, during which 
the execution must take place. The war- 
den, a physician, and six other citizens, 
must be present as witnesses. The execu- 
tion is to take place in a suitable cell, 
fitted with valves admitting fresh air, that 
can be closed at some moment when the 
culprit is asleep, and other valves opened 
to admit the lethal gas. It is hard to 
imagine a more merciful manner than this 
of inflicting a death sentence. 


RIGID DOUBLE-EDGED HACKSAW 
HAS REMOVABLE HANDLE 


A rigid, double-edged hacksaw having 
a removable blade which has two cutting 
edges, is now on the market. A setscrew 
placed in the upper section of the handle 
makes secure the contact between the 
blade and the handle, while the lower por- 
tion is slotted to receive the back edge 
of the saw. The upper edge of the blade 
has 20 teeth to the inch, unset, while the 
lower edge lias 32 teeth, set. The handle 


~ 


The Two Edges on the Blade of the 

Hacksaw are Cut with Different- 

Size Teeth. The Handle may be Removed by Loosen- 
ing a Setscrew 

is made of tool steel knurled to prevent 

the grasp from slipping, and the blade is 

made of tungsten steel of durable quality. 





VEGETABLE METER WEIGHS 
AND SACKS POTATOES 


An ingenious apparatus for the use 
of retail stores, which weighs potatoes, 
apples, or any other of the small vege- 
tables, and puts them in sacks without 
the necessity of handling them, has been 
placed on the market by an Illinois in- 
ventor. The device consists of a large 
hopper, ending in a discharge spout, under 
which is the pan of a scale which is sus- 
pended from the front of the contrivance. 
With the sack in place on the pan, the 
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vegetables are allowed to roll into it until 
the desired weight is registered by the 





The Vegetable Meter in Service: Fifteen Pounds of 
Potatoes have been Weighed Out. The Hopper Holds 
Several Bushels. Note the Simple Lever Control 
dial. Caster rollers make it easy to move 
the outfit about. 


IDENTIFICATION OF TRUNKS 
AT STEAMBOAT DOCKS 


To facilitate the identification of the 
trunks of passengers boarding outgoing 
steamboats, a series of six portable 
boards, lettered with approximately four 
initial letters to each board, are arranged 
in a location convenient to the gangplank. 
There may be than one of such 
eries, but each provides for the whole 
alphabet. As soon as the passengers’ 
trunks have been loaded onto the steam- 
boat, the boards are removed, leaving 
space for piling cargo. 


more 


The Six Portable Markers are Placed behind the 
Trunks, Which are Sorted According to the Owners’ 
Initials, and Moved When the Baggage is Taken Away 
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NOVEL FARM GATE REQUIRES 
FEW FITTINGS 

A new farm-gate fastening, consist- 


ing of three iron lugs and an operating 


The New Farm Gate Consists of a Lever and Lugs. 
The Lever Is the Locking Member and Keeps 


the Gate Closed, 
lever, has recently been produced to mini- 
mize gate upkeep costs and add to the 
general appearance of the fence. Two of 
the iron lugs are fitted to the top 
removable piece of 2 by 4-in. lumber and 
to the permanent fence post. This two- 
by-four fits in a third lug which is bolted 
through the bottom of the permanent 
post. The upper lugs are fitted with links 
brought together and held in place by the 
curved lever. The 
fastened to the 
and the gate in reality forms a division in 
the fence which can be opened. 


Insert Shows Gate Locked 


ot a 


fence are 
removapy! two bv 


wires of the 


tour, 


THOUSANDS DO RESEARCH WORK 
IN BIG AMERICAN PLANT 


One of the many erroneous statement 
often made, in comparing Europe with 
America, is that the industrial use of 
scientific-research departments is dis- 
tinctly European, and represents a point 
of achievement to which American plants 
have not yet progressed. A most striking 
refutation of this theory is observed in a 
large American concern engaged in the 
development of telephone and telegraph 
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enterprises. In the laboratories of this 
business house are no fewer than 2,800 
employes devoted exclusively to research 
and experimental work. Of these, 1,100 
are engineers, physicists, chemists, and 
scientists of other specialized lines of 
study. No less than 2,500 research and 
development projects were in hand at the 
close of last year. 


BIG AERIAL BOMB ON WARSHIP 
DOES LITTLE DAMAGE 


In view of recent statements to the 
effect that modern warships would be 
powerless against attack by bombing 
planes, it is interesting to note the re 
sult of certain experiments announced in 
this magazine last April. The obsolete 
battleship “Indiana,” used for the test, 
was subjected to the explosion of a 1,600 
Ib. aerial bomb, loaded with “TNT,” and 
placed to give the maximum destructive 
action. Despite the old ship’s lack of 
protection as compared with modern 
naval units, the terrific explosion did prac- 

no damage below the protective 

and below the water line the ve 
sel was wholly unaffected, indicating the 
improbability that an armored ship could 
be sunk by aerial attack. 


SPIKE BENDER RESTORES 
DEFORMED TIE NAILS 


Railroad spikes, becoming bent 
drawn from ties, are now being restored 
to proper shape and further usefulness by 
straightening in a machine recently de- 
signed for the purpose. The twisted nails 
are placed between two 
One die is located in a pivoted-arm cast- 

1.2.1 4 1 . 
ing, which is hooked to a _ hand-lever- 
operated cam by two connecting rods. 
When the lever is depressed the movable 
half is brought into contact with the sta- 
tionary half, in which is situated the 


when 


grooved di 


ere ae 


WM 


ah 


Crooked Spikes are Placed in the Dies of the Bender 


and the Lever Depressed. The Force Applied 
Straightens Them for Further Use 
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second die. Terrific pressure is exerted 
against the spikes and they are quickly 
straightened. The machine is made of 
electric heat-treated steel and is small 
enough to be easily moved about. 


NEW FLYING-START SYSTEM 
USED IN MOTORBOAT RACING 


In order that all contenders in power- 
boat races may have an even chance and 
cross the starting line on equal terms, a 
west-coast boating club has inaugurated a 
new system of signaling flying-start races. 
Suspended on cords, from a framework 
on the judges’ barge, are four boxes, 
painted a brilliant red, and visible a long 
distance. At regular one-minute inter- 
vals, following the preliminary warning 
run, fired four minutes before the start, 
one of the boxes is dropped. The drop- 
ping of the last box is the official starting 
signal. By expert timing and jockeying, 


o §. 


New Visible 
Boats across 


The 


Signal Used in Sending Racing Speed 
the Starting Line on Even Terms: 
Drop of the Last Box Means “Go” 


the drivers maneuver their craft into such 
position that all cross the starting line at 
full speed and at the same instant. 


LATHE FRICTION BRAKE MAKES 
FOR SPEED AND SAFETY 


When truing a piece of material in the 
chuck of a lathe preparatory to turning, 
the lathe must be stopped and _ started 
many times. The chuck of the lath 
makes many turns after the power is shut 
off, because of its own momentum. Lathe 

perators stop this turning of the chuck 
by pressing on the belt cones with their 
hand. A friction brake located on a cast- 
which hangs over the large 
helt-cone surface that does not come in 
contact with the belt, now takes the place 
of the hand. Fitted with a handle that is 
returned to place by a spring coil, the 


entire 


ne 


919 


brake leather is pressed against the spin- 
ning belt cone, and a stop is effected im- 





The Friction Brake is Fitted over the Largest Belt 

Cone of the Lathe. When Applied, It Overcomes 

the Lathe Momentum and Keeps the Operator’s Hand 
Out of Danger 

mediately. All danger of injury to the 

operator’s hand is also eliminated. 


CARTRIDGE-TYPE AUTO LAMP 
IS NONGLARING 


A new automobile headlamp, of English 
manufacture, is claimed to be a very near 
approach to the perfect nonglaring light 
source that the public is loudly demand- 
ing. At recent trials, the light beams did 
not dazzle the spectators when thrown 
directly into their faces at close range 
from a height of 5 ft. above the ground. 
The report also indicates that the beams 
are quite narrow, not over 20 ft. wide 
and that the device absorbs much more 
light than do those of the present type. 
A somewhat elal ’ m of 10 lenses 
and two prismatic reflecting condensers 
arranged at the front and rear of th 
cartridge-shaped b dy, accounts for the 
nonglaring properties of the new lamp. 


rate syste 


Lamp. Below: Rear Door 
and One Prismatic Con- 
at the Bottom of the Reflector 


A New Nonglari 
Open, §S 


denser, the Latter 





CHILDREN’S PICTURE-STORY DEPARTMENT 
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A Rabbit Kindergarten: This Interesting and Amusing Scene 
Is Part of a Children’s Museum Exhibit in Sussex, England. 
The Pupils Are Rabbits Which have been Caught in the Neizh- 
borhood, Stuffed, and Posed in Lifelike Positions. The Man 
in Charge of the Museum Knows Just What Children Like 
Best, So, from Time to Time, New Pupils are Enrolled and the 
Whole Arrangement Changed. It Looks as Though the Second 
Little ~ Rascal from the Right, at the Big 
Bench, a2 had been Caught Copying 








This Businesslike- 
Looking Weapon was 
Removed from a Toy Sub- 
marine Chaser Very Much 
against the Commander's 
Wishes, It is Saidto be Perfectin 
All Details and Made to Fit Ex- 
actly the Little Ship on Which 
It was Mounted. The Barrel is 
Made of an Old Brass Auto- 
mobile-Tire Valve, Turned 
Outside and Bored Inside 
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When Next the Children 
Go to the Seashore Many 
of Them will Carry New, 
Shiny “Rough and Tum- 
ble’”” Sand Buckets Which 
do Not Rust, Break, 
Dent, Get Out of Shape, 
nor Have Unexpected 
Sharp Edges to Cut Ten- 
der Fingers and Toes. 
They are Made cf a New 


This Winning Little Miss Is So Full 
of Life and Mischief That They Fairly 
Shine from Her Eyes. Dancing Is Her 
Favorite Pastime and She will Keep It 
Up from Morning Till Night and — 
Begin All Over Again, Keeping ight F ad > wee 
On Steadily until Next Morning, Just pal y a teens 
as Long as She can Find a Partner Very Hard. with a Giase- 
Who Is Willing to Wind Up the Clock- like Surface. The Pic- 
aon — p mane —— se tures Painted upon Them 
Vever-Tiring trength. Then She : 

i. Weed, Se Gcke. te Semen Are Mostly of Children 
is Done as She is Made of an Un- 

breakable Material 


at Play 
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LATEST DEVELOPMENTS IN SCIENTIFIC RESEARCH 
By C. A. BRIGGS 


THE MILKY WAY DOES NOT APPEAR 
TO BE A SPIRAL NEBULA 


Information about the stellar universe is now being 
ohtained at a tremendous rate, but just what we are 
*s yet something of a riddle. Nebule are very com- 
mon objects in the sky, and many of those are disk- 
like in form, and appear to have the texture of a 
delicate veil whirled in a spiral with stars caught 
therein. It has been suggested that our own system 
and the vast milky way, or stellar galaxy as it is 
called, may be one of these disklike light patches in 
the sky. In other words, it has been suggested that 
if an observer could go many millions of miles in the 
direction of the north pole, the milky way would 

urn re to be one of the nebule. 

Recent studies reported by one scientist indicate 
that this would not be the case, as the light given 
off by the milky way is not sufficient to give it this 
appearance. For instance, many well-known nebulz 
appear to be 100 times as bright as the milky way 
would appear from a distance. 


* 


CARBONIC-ACID GAS BY-PRODUCT OF 
INDUSTRIAL-ALCOHOL MANUFACTURE 


There is no danger of the soda fountains closing 
down for want of carbonizing gas. The largest plant 
in the world for producing industrial alcohol is located 
at Baltimore; and in the processes of fermentation 
about half the sugar used goes to make alcohol and the 
other hali produces carbon-dik le gas. + he carbon 
dioxide thus formed was Sormerie wasted, but is now 
caught, washed, and stored under pressure in st eel con- 
tainers for charging soda fountains, and for use wher- 
ever this gas is employed. Formerly the chief supply 
of this gas was produced by the action of sulphuric 
acid on marble. Now, however, the output of the 
Baltimore plant alone is sufficient to supply the needs 
of the world’s soda fountains many times over. 


x* 
WHITE ANTS AS FOOD 


In certain sections of Africa, 
mites, are common. These are used by the natives 
for food. They are eaten either raw or fried, ac- 
cording to circumstances. The variety of ant used 
for food is of large size, being roughly about 1 in. in 
length. These large white ants, however, do not 
make the largest nests. 

An American scientist reports 
them repeatedly and finds them agreeable, particu- 
larly the raw ones. In serving them on the _ half 
shell, so to speak, all that is required is to pull off 
the wings and pop them into the mouth. It is not 
necessary to take the trouble to remove the heads 
They have a_ sweetish flavor, tasting somewhat like 
beechnuts. When fried, their fatty character becomes 
apparent, and they are not so highly esteemed by the 
scientist referred to. 


white ants, or ter- 


that he has eaten 
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ALL SUBSTANCES NOT RADIOACTIVE 


Several of the chemical elements have been found 
to be radioactive to some degree; and it has been sur- 
mised that yet other elements may be radioactive, but 
“of such a character or to such a slight exient as to 
be very difficult to detect. A recent investigation 
gives evidence of the improbability of substances like 
copper possessing the characteristics of radioactive 
substances. 


* 
SWISS CHEESE MADE IN AMERICA 


The Swiss cheese, which has succored many a joke- 
smith in times of need, is now being made of good 
quality in this country. The technique has been 
mastered, and it may not be long before we can ship 
Swiss cheese to Switzerland. In manufacturing this 
cheese, there is first a fermentation brought about 
by bacteria, which takes place at relatively high tem- 
perature, and uses up the lactose, or milk sugar. 
After this the temperature is lowered, and curing is 
produced by other bacteria, 


acting over an extended 
time, which yields the final product The holes in 
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the cheese, which have engaged the thoughtful con- 
sideration of many a consumer of analytical temper- 
ament, are formed during the second stage, in which 
the cheeses expand as they form. Ordinarily the 
presence of holes is not desired in cheese and is the 
result of abnormal ferment, in which the gases carbon 
dioxide and hydrogen are formed. In Swiss cheese, 
however, the holes, or “eyes’’ as they are termed, 
are found to contain only carbon dioxide. This 


ay 


the result of lactose being used up in the first stage 


* 
PURPLE LIGHT FACILITATES 
CONCEALMENT 


Lights of different colors are not all brought to 
common focus by the eye. Under given circumstances, 
the red rays will be brought to a focus at a point 
farthest back, and violet light will be focused far 
thest toward the front, with the other colors ranging 
in between. For most objects of combined colors, 
the eye tends to focus for one representing an aver 
age, and the defects in the image formed are dis 
regarded by the observer, who usually is not con- 
scious of their existence. 

Purple light, however, is formed by the red of one 
end of the spectrum combined with the violet of the 
other, and this combination produces a maximum of 
confusion. This fact is made use of in the theaters, 
where a purple light is employed when wird effects 
are desired, or when a relatively strong illumination, 
combined with the advantage of concealment, is re 
quired 
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NEW FORM OF WIRELESS ANTENNA 


In wireless sending stations, the antenna may be 
likened to a sort of large electric paddle by means 
of which the surrounding ether is splashed or jiggled, 
setting up a motion which, propagated outward, con 
stitutes the electric waves of wireless telegraphy. 
These antenna systems may take many forms, each 
with its special characteristics, and of varying effi 
ciency according to the circumstances. 

The Bureau of Standards has been conducting 
experiments on a condenser type of antenna with 
interesting results. This form consists of two metallic 
plates, or electrodes, placed horizontally one above 
the other. For very short wave lengths, such as 
are used sometimes by amateurs, this type of antenna 
gave more intense signals than the coil antenna of 
the same general dimensions. As compared with 
ordinary antennas, in which ground connection is 
used, the condenser antennas appear free from elec- 
tric disturbances. The condenser antenna is adapt- 
able for both sending and receiving. 


* 
SCIENTIFIC WORK FOR SMALL TELESCOPES 


Scientific work of serious character can be attempted 
with small telescopes of 5 or 6-in. aperture according 
to the statements of a western astronomer. Pho 
tographs of the spectrum of stars can be obtained 
by placing a glass prism having an angle of about 
20° over the object glass of the instrument and by 
equipping it at the eyepiece with a suitable plate 
holder. If the work of photographing the spectra of 
the stars is carried out properly, results of perma- 
nent value to astronomy can be secured. 


* 
ITALY RECENTLY INVADED FROM AUSTRIA 


An Austrian 
time the 
rats and mice. 


army invaded 


Italy recently. This 
invading host 


was composed of hordes of 
During the past summer, an Amer- 
ican scientist called at the museum at Florence to 
pay a visit to a member of the staff. He was re- 
ported, however, to be away fighting a pest of rats 
and mice which had come into Italy across the Aus 
trian border. One cause assigned for this was that, 
on account of the terrible conditions existing in Aus 
tria, the cats and dogs which ordinarily kept the 
rodents in check, had been eaten by the population, 
so that rats and mice multiplied to large numbers 
which the decreased food supply finally induced to 
migrate. 
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How to Make a Floating Boat Landing 


By J. A. STEVENS 


VERY neat and serviceable landing 

for the summer home or yacht club 
can be made from empty oil barrels, held 
securely in position by a wooden frame- 
work, which is decked over to form the 
landing platform. 

Six empty barrels, which must be water- 
tight and in good condition, will make a 
float large enough for average require- 
ments. The frame can be made up with 
sills, corner posts, and plates of 4 by 6-in. 
material, if the float is to be used in ex- 
posed locations in salt water, but a lighter 
frame is permissible if it is to be located 
in sheltered water. The plates and sills 
together and nailed to the 


may be bolted 
ts with 60-penny spikes, well 
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A Landing That Adjusts Itself to Varying Water 


the Small-Boat Owner 


The corner posts can be made 


tenons, while the intermediate 
may be mortised and tenoned into 


galvanized. 
without 
post Ss 


Lev 
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the plate and sill, as shown in the draw- 
ing. 

The bottom and top of the frame are 
made large enough to permit the barrels 
to be placed inside, and allowance 
made for the ¥% by 4-in. braces above and 
below the barrels and at the ends and 
sides; these hold the barrels securely in 
place. Three intermediate crosspieces, one 
over each row of barrels, may be used 
after the braces have been fastened to thi 
plates. The diagonal braces at sides 

added last. 
should be 
Y 4-in. material with 
u rge enough to fit 
me, to keep it in position. 

*k may overhang the float itself 
1 ft. on all sides, and should hav: 
8-in. plank around the edge; 


padded as indicated. Thx 
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laid on a 


Tt will be 


Yacht Club 


1 by 6-in. 
id holes 


Found Very Conver 

stuff, laid together, 
drilled at each corner for 
the deck to the floating substruc 
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ture. The 
landing to 


connecting the 
constructed as 


gangplank 
the shore is 


indicated and attached to the landing with 
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This lllustration Shows the Method of Making the 
Framework Surrounding the Barrels 


hinged eyebolts so that both the landing 
and gangplank can rise and fall with the 
movement of the water. 

The landing is anchored at all four cor- 
ners, and by placing the anchors diag- 
onally the lines will be deep enough under 
water to clear boat propellers. Large, flat 
stones make as good an anchor for the 
purpose as anything else, and cost noth- 
ing. On larger floats, it is advisable to 
use a roller at the lower end of the gang- 
plank instead of the hinged connection 
described. 

sefore the landing is launched it should 
be painted, and should be repainted an- 
nually. 

Such a floating landing can be made 
to almost any dimensions by increasing 
the number of barrels used; it should be 
ascertained that they absolutely 
water-tight before the landing is launched, 
and if not, they should be made so. 


are 


Cementing Leather to Iron 


Paint the iron with a mixture of white 
lead and lampblack in oil. Then cover with 
a cement made of the best glue soaked in 
water until soft, and dissolved in vin- 
egar. This is mixed thoroughly with 
one-third its bulk of white-pine turpen- 
tine, and thinned with vinegar until it 
can be spread with a brush. It should be 
applied to the iron while hot, and the 
leather put on and quickly pressed into 
place. It must be held tightly by a clamp 
while drying. 
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Drilling Holes in Porcelain 


The mechanic who attempts to drill 
holes through insulators, or other pieces 
made of porcelain, generally succeeds only 
in breaking the article he is working on. 
But although very brittle, porcelain can 
be readily drilled if properly handled. 

The main difficulty lies in getting a 
start on the glazed surface of the mate- 
rial. At the point where the hole is to 
be drilled scratch a small pit with a glass 
cutter, or a sharp-cornered piece of glass. 
Also scratch a few lines through this pit, 
corresponding in length to the diameter of 
the drill. The pit furnishes a starting 
point for the drill and the lines allow the 
glaze to be chipped off without much 
pressure, 

Use an ordinary twist drill. Since the 
function of the drill is not to cut, but 
rather to chip away the material, it must 
revolve very slowly and with but little 
pressure on the object. Clamp or hold 
the work rigidly, for any side movement, 
after the drill has entered the porcelain, 
will result in cracking it—H. H. Schneck- 
loth, Omaha, Neb. , 


The Use of the Bell Chuck 


The bell chuck, or, as it is sometimes 
called, the shell chuck, is a device well- 
known to older machinists, and one de- 
serving of more attention than it receives 

nowadays. It 
WRENCH ~ is simply 
made, and 
while serving 
the purpose of 
an independ- 
ent-jaw chuck, 
withinthe 
limits of its 
internal diam- 
eter, has one 
advantage 
that the ex- 
pensive inde- 
pendent - jaw 
chuck does 
not possess, il 
that work out 
of parallel may be so held that the pro- 
jecting portion will run true. This is 
shown in somewhat exaggerated form in 
the drawing; the construction of the 
chuck is so plain that no explanation is 
necessary, beyond that, as the drawing 
shows, safety setscrews are used instead 
of the dangerous projecting ones of the 
older form—H. H. Parker, Oakland, 
California, 


SAFETY SET-_ 
SCREWS 
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Danger in Handling Cyanide 


In many shops, cyanide is used to a 
ereater or less extent for casehardening. 
It should always be remembered that this 
substance is a deadly poison, and special 
care should be taken to avoid taking any 
of it into the mouth, or inhaling any of 
the fumes that arise from it. Cyanide 
should be kept in a safe spot, and plainly 
marked “poison,” and it should not be 
allowed to lie on the floor, forge, anvil, 
or bench. Draft hoods should be pro- 
vided to remove the fumes produced 
when working with cyanide, and nobody 
should be allowed to handle it without 
being fully instructed with regard to the 
danger involved. This warning is espe- 
cially important because the men who 
handle cyanide are often unaware of its 
deadly character. Men often work over 
pots of cyanide, thrusting pieces of hot 
metal into it, and stand over the deadly 
fumes, without any idea of the risk. 


A Ratchet Screwdriver for Confined 
Places 


Having often experienced difficulty in 
emoving screws from narrow and shal- 
ow places, and finding the usual bent 
screwdriver unsatisfactory, I devised a 
simple and 
easily made 
ratchet tool 
for work of 
this character. 

I flattened 
one end of a 
piece of 15 - 
in. round steel, 
and drilled it 
throug! the 
center, one 
end being 


counter] 


y 
} 
7 
i 


bored 
to accommo 
date the pawl 
and its spring. 
Three nall 
holes were 
drilled on each side of the flattened por- 
tion for 


hich 


SIDE viEW 
OF RATCHET 


riveting two sheet-iron pieces, 
bearings for the ra 
vheel. The ratchet is made from 
round stock, with a square hole at the 
center to hold the square-shank screw- 
driver bit. A thumb button is riveted to 
the top of the ratchet wheel, holding the 
tool to the work. By pulling out on the 
nut and giving it a half turn, the direction 
of rotation can be changed at will.—J. 
Magis-Frankhart, Ouffet, Belgium. 


seTtve as tchet 
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“Shooter” for Moving Coal 
A simple “shooter” for moving steam 
coal short distances is in operation at a 
mid-western power plant. The device, 





| aie , I 
tnt sais Sd Sa! 
| Sgt TNS aoe 

a. —- = 3 








A “Shooter” That Uses Steam for Moving Coal 
Away from the Bottom of a Chute: The Two Inter- 
nal Steam Jets Serve to Project the Coal from 20 to 
50 Feet beyond the “Nozzle” 
which consists of a large wrought-iron 
pipe, a few fittings, and a steam line from 
the boilers, makes it possible to store the 
coal farther from the end of a stationary 
conveyor than it can be placed with a 
gravity chute. 

At this plant the surplus fuel, which 
accumulates during mild weather, is stored 
in a stock pile at the end of the power 
plant. The coal is carried to the end 
of the building by an overhead conveyor, 
and discharged through a gravity chute 
to the coal When thi 
so large that chute cou 
more coal, the “shooter” was 

\ piece of 10-in. wroug 
about 10 ft. long, is dril 
branches of a 1!4-in. steam 


about 4 


pile grew 
1 indle no 
ut to work. 


4 > 
pipe, 


branches 

center, wit 
one end of 
branches w 


( bow 


1 
I 
+} 
I 


cnar 


of steam bl 


with suffi 
it from 20 to 50 


end 


Later, it wa in iat by elevating 
the muzzle of e “shooter” slightly, the 
coal could be ” still farther —Franz 
Szabo, Kewanee, 

@ When welding cast iron with the oxy- 
acetylene torch, always use a flux, 
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A Cheap Exhaust Head 


When exhaust steam is allowed to 
escape freely into the atmosphere, the 
surrounding roofs and walls soon become 


WOODEN , 


\ 
= 


DISKS 











For the Small Power Plant an Exhaust Head Made 
of an Empty Container and Three Wooden Disks 
will be Found Economical and Satisfactory 


covered with a coating of oil, which in 
time collects dirt and dust. 

To avoid this tt 
are used. These are 
sive, and in many 
small plants, on account 
practical head may, however, be made 
from materials that will cost little or 
nothing and that will last for a few years. 

A sheet-iron container, such as used for 
paint, soda, brick-covering compound, 
etc., of 10-gal. or larger capacity, is ob- 
tained, and the top removed. A _ hole, 
slightly larger in area than that of the 
exhaust pipe, is cut in the bottom. Obtain 
three pieces of 2-in. plank, cut them into 
disks of the same diameter as the inside 
of the container, bore four holes in one 
and fasten it by means of nails driven 
through the container about one- 
third of the way inside, as shown. An- 
other disk has two segments cut from it, 
and is fastened in the center of the con- 
tainer. This disk is bored in the center 
for the exhaust pipe, which is pushed 
‘through the disk for an inch or two; then 
the ne, He shown is tightened to prevent 
the pipe from going farther. 

Aacahiet clamp is fastened on the pipe 
at the position desired for the third disk, 
which is bored for exhaust and drain 
pipes, pushed against the clamp and then 
nailed in position; the addition of the 
drain pipe completes the head. For larger 
heads, containers up to 40-gal. capacity, 
with 2'5-in. wooden disks, may be used 
with satisfactory results. 


@ Do 


over 


exhaust heads 
somewhat expen- 
cases are not used, in 
of the cost. A 


ouble 
upie, 


sides, 


not use lubricating oil and 


again, without filtering it. 


over 


Preheating Cast Iron for Welding 


Preheating cast iron for welding should 
be done slowly but thoroughly. There is 
great danger of warping or ‘cracking a 
thin iron casting by improper heating in 
an open fire. It is advisable, wherever 
possible, to place a steel sheet between 
the part to be preheated and the direct 
flame. While this increases the time re 
qu ired for heating, it reduces the danger 
of overheating and of unequal expansion 
The top of a stove is ideal for preheating 
small parts. The heat obtained is ample 
for general requirements, and there is 
no danger of overheating —A. MacCul 
lough, Chicago, III. 


Repair for Leaky Stuffing Box 


Considerable difficulty was experienced 
in the operation of a power plant’s boile: 
feed pumps because it seemed impossible 
to keep the pack 
ing in the stuffir 
boxes tight 
enough to prevent 
escape of 
and water. 

To remedy thi 
the stuffing - box 
glands were re 
moved, and_ the 
end next the cyl 
inders beveled at 
) a 45° angle. The 

stuffing boxes 

were then re 
packed, the glands bolted in place, and 
the pumps started and operated without 
a recurrence of the former trouble.— 
Lloyd Reeve, Dover, N. J. 


steam 
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Gluing Rubber to Metal 


The rubber pad on the big wheel of a 
bandsaw became loose, and several at- 
tempts to glue it tight resulted in failure, 
until the following preparation was made 
and applied. 

From the bindery of a printing hous?, 
a quantity of flexible glue was obtained; 
this was melted and thoroughly mixed 
with an equal quantity of acetic acid. 
The surface of the wheel and of the pad 
were scraped clean, and both were 
scrubbed with a solution of oxalic acid 
about a teaspoonful of the acid crystal: 
being dissolved in a pint of warm water 
Both surfaces were wiped dry, after which 
they were given a coat of the glue-acid 
mixture. In about a half hour this was 
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dry, and the surface of the wheel was 
then coated with glue, using, in this in- 
stance, a commercial brand of prepared 
glue. Then the rubber pad was stretched 
on and tapped with a piece of board all 
the way around the wheel. The next day, 
when the.glue had hardened, it was found 
that the pad was attached to the wheel 
tighter than it had ever been. 
The glue-and-acid mixture is 
for cementing other materials, 
celluloid, china, and the 
metal—Edwin R. Mason, 
\diana. 


effective 
such as 
like, to 
Indianapolis, 


glass, 


Cutting a Radius on the Drill Press 

\ quick method of forming a radius on 

nds of flat links, where there is much 

of this work 

to be done, is 

shown in the 

illustration. A 

milling cutter 

is mounted on 

an arbor in the 

drill press, the 

mac Bs at end of the ar- 

g bor fitting the 

ap center hole in 

the table for 

ditional stiffness. A flat plate, og 
with a pin to fit the holes in the links, 

ittached by means of flat-head screws to 

the table, at the proper distance from the 

cutter to give the required radius. The 

cutter is revolved at a high speed, a link 

dropped over the pin and swung around 

in a half circle against the cutter. 

Care must be taken to turn the link so 
that the end on which the radius is being 
cut moves in the opposite direction to the 
cutter, that is, against the teeth.—Harry 
Moore, Montreal, Can. 
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Mosquito-Bite Preventives 


Most mosquito-bite preventives are more 
or less ineffective because they are volatile 
and evaporate within a few hours. A mix- 
ture in which the evaporation of the oil 
of citronella, the most commonly used pre- 
ventive, is greatly retarded, is composed of 
oil of citronella, 1 oz., and liquid vaseline, 
4 oz. A mixture that will also prevent 
mosquitoes from biting and which contains 
no oil of citronella, the odor of which is 
objectionable to some people, is made of 
castor oil, 1 oz., alcohol, 1 oz., and oil of 
lavender, 1 oz. A few drops of either 
preparation rubbed on the hands and face 
will usually remain effective overnight. 
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Rack Displays Cloth in Natural Light 


All tailors and others selling piece 
goods, as well as the buyer, realize that 
the true color effect of the material is not 


In Order That His Prospective Buyers may Have the 
Opportunity of Comparing His Suitings under Nat- 
ural Light, a Tailor Makes Use of This Movable Dis- 
play Rack 

obtained in the dimly or artificially lighted 
store. Under most conditions, this means 
that the material must be carried to the 
entrance in order to show the actual ap 
pearance of the piece. 

In order to facilitate the inspection of 
his stock by a prospective buyer, and a 
the same time him the chance to 
compare several pieces of cloth, a tailor 
uses the movable rack shown in the dray 
ing. The rack consists of a series of 
graduated uprights with the 
pieces set at an angle that 
them all in the same line 


vive 


oval top 
will 


bring 


An Equalizing Clamp 


A simple idea for holding four or 
pieces of stock, as easily as one 
power hack- 
saw, drill press 
or other 
chine, 


use of 


more 


ma- 
makes 
equal 
izing clamps. 
As shown in 
the drawing, 
thetwoclamps 
are mounted 
at the ends of 
the clamping 
bar. A guide 
pin, traveling 
in a groove at 
one or both 
sides, prevents the bar from turning when 
pressure is applied. With a few turns of 
the handle an equal amount of pressure 


is brought to bear on all the pieces. 
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Steaming Wood for Bending 


There are many devices and methods 
for steaming woods, most of them more or 
less complicated and unhandy, and de- 


{RON PIPE 


“FORKED STICK 
A Convenient Method of Steaming Lumber for Bend- 
ing Requires Nothing More Complicated than a 
Piece of Iron Pipe and a Forked Stick 
pending upon a supply of steam from a 
boiler or kettle. 

An inexpensive method of steaming 
lumber for bending, when there is but lit- 
tle of this work to be done, is shown in 
the drawing. A piece of iron pipe, a little 
shorter than the sticks to be steamed, and 
having a diameter large enough to accom- 
modate several pieces, is capped at one 
end. The closed end rests on the ground 
and the open end is elevated at an angle 
of about 30°, supported in the crotch of 
a forked stick. The pipe is partly filled 
with water, the sticks inserted, allowing 
them to project an inch or two, first tying 
the pieces together so that they can be 
pulled out and reversed in the pipe when 
one end has been sufficiently treated. By 
replenishing the water as often as nec- 
essary, the wood can be both boiled and 
steamed until it is thoroughly pliable— 
L. b. Robbins, Claremont, Calif. 


Distinguishing White Oak from Red 


More than 50 species of native oaks as- 
sume the proportion of trees, and about 


25 are used for lumber. After the oaks 
are cut into lumber, there is no means 
known by which they can be identified 
as to the exact species. By examination 
of the wood alone, however, it is easy 
to separate the oaks into two groups— 
the white oaks and the red oaks; and for 
most purposes, fortunately, it is not nec- 
essary to classify them any further. The 
oaks all average about the same in 
strength, but those in the white-oak group 
are much more durable under conditions 
favorable to decay than those in the red- 
oak group. 

The white-oak group includes true white 
oak, swamp oak, burr oak, cow oak, 
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post oak, overcup oak, and chestnut oak. 
The red-oak group includes true red oak, 
yellow or black oak, black jack, water 
oak, willow oak, and laurel oak. 

The color of the wood is a ready but 
not absolutely reliable means of distin 
guishing the white oaks from the red. 
The latter usually have a distinetly red 
dish tinge, especially near the knots. The 
wood of the white oaks is generally a 
grayish-brown, but occasionally a_ red 
dish tinge is found in white-oak lumber. 

To tell for a certainty whether a piece 
of oak belongs to the white or the red 
oak group, cut the end grain smoothly 
with a sharp knife across several growth 
rings of average width. With the aid ofa 
hand lens examine the small pores in the 
dense summer wood. If the pores in this 
part of the growth rings are plainly vis 
ible as minute rounded openings, and are 
not so crowded but that they can be 
readily counted, the wood belongs to the 
red-oak group. If the pores in the sum 
mer wood are very small, somewhat angu 
lar, and so numerous that it would be ex 
ceedingly difficult to count them, the wood 
belongs to the white-oak group.—U. S. 
Forest Products Laboratory, Madison, 
Wisconsin. 


Foot Switch for Electric Motor 


Small electrically driven grinders, and 
similar tools, are frequently allowed to 
run unnecessarily, because the last person 
using the machine 
neglected to turn 
- off the current 
SPRING —. when he had fin- 
ished. A_ simple 
method to avoid 
this waste of cur- 
rent is to provide 
a hinged step, or 
| =e = treadle, upon 

Ny which the user 

NY | must pressto 
NY operate the ma- 
chine. A_ stout 
wire connects the 

a step with a knite 
HINGE " % switch and_ coil 
ee spring in such a 

manner that when 
the operator’s weight is removed from the 
step, the switch will be opened. 


— 
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@ Never stop a motor by pulling the 
rheostat arm to the “off” position, without 
opening the line switch. Open the line 
switch first, and then make sure that the 
rheostat arm is released and drops back. 
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Turning Long Light Stock 


Very often a man unaccustomed to the 
use of a lathe will put a long bar of small- 
diameter stock in the chuck, allowing it 
to extend back through the headstock. 
As the turning is of such small size, the 
highest lathe speed will naturally be 
elected, but this operation is attended 
with considerable danger. 

The end of the long rod, unless it is 
ibsolutely straight, is more than likely, 
because of its high speed, to describe a 
constantly increasing circle. If the speed 
high _—— it will suddenly bend at 

gle s at the back of the headstock 

around the end of the lathe. 

a long bar of light stock is to 

ye tadievh, at high speed, in a lathe in 

this manner, a loose bearing or steady 

rest of some sort should be provided to 

restrict this movement of the bar.—H. S. 
Trecartin, Wakefield, Mass. 
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Removal of Indentations with Rubber 


Rubber plugs may sometimes be used to 
advantage in removing bruises from tubu- 
lar parts. For example, the bruise in the 
art shown in the drawing was removed 
by inserting a rubber plug as shown, 
placing a 
round wooden 
stick below the 
rubber and 
resting it on a 
firm surface, 
then placing 
another stick 
on top of the 
plug; by strik- 
ing the upper 
stick with a 
hammer, the 
rubber was 
swelled, re- 
moving the 
dent in a quick and easy manner. 

Another use to which the plug may be 
put is that of removing blind bushings, as 
shown in the right-hand figure. If a slight 
distance exists between the bottom of the 
bushing and the casting, the rubber will 
swell, driving the bushing up. In the ab- 
sence of a rubber plug, oil may be poured 
into the bushing, then by inserting a tight- 
fitting mandrel into the bushing and strik- 
ing it, the oil will force the bushing out. 
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@When using soft-steel arbors in cast- 


iron or steel work, lubricate both arbor 
and work with red lead. This will pre- 
vent the arbor from roughing. 
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Mounting Lathe Chucks 


A convenient and inexpensive arrange- 
ment for mounting and dismounting lathe 
—— chucks that are 
™~% so heavy that one 
man cannot simul- 

taneously turn 

the lathe and guide 

the chuck, is 


Mounting or Dismounting Heavy Lathe Chucks Is 
Apt to Damage the Ways or the Thread on the 
Spindle Nose. The Illustrations Show the Construc- 
tion, and an Application, of a Simple Device Which 
Removes the Usual Anxiety of the Workman 


made from a piece of hardwood, as shown 
in the drawing. 

Two blocks, connected by a short piece 
of board, are provided with a V-shaped 
groove at one end to fit the lathe ways. 
The forward block is curved to suit the 
chuck body and is just high enough so 
that, when the chuck is in the position in- 
dicated by the dotted lines, the spindle 
will be in line and will easily enter the 
chuck. 

To mount the chuck, the tool carriage 
is run back toward the tailstock, and the 
mounting device is placed on the bed, 
anywhere between the head and carriage; 
the chuck is then put upon the block, and 
the whole is moved against the spindle 
by feeding the carriage forward. The 
spindle is then screwed into the chuck 
in the usual way, by pulling on the belt.— 
IE. H. Kreider, Lancaster, Pa. 


A Good Splice without Solder 


When, as frequently happens, a_ per- 
manent joint or splice in electric wiring 
is to.be made, and the necessary soldering 
materials are not at hand, tinfoil will make 
a good substitute. 

Thoroughly clean and brighten the ends 
to be joined as for a soldered joint; twist 
them firmly together and then wrap the 
connection snugly with a strip of clean 
tinfoil. The joint is then carefully taped. 
—D., C. Stephenson, Augusta, Kan. 





[In this article, the second of the series, various instances of the troubles caused by air leaks, 


whether due to faulty packing or to other causes, are discussed. 


Full explanations of the causes 


of the troubles and the remedies applied are given, making this a very valuabl¢ article.—Editor. ] 


BVIOUSLY the best manner in which 

to warn readers of possible troubles 
with packing boxes of centrifugal pumps 
is to cite as examples several outstand- 
ing cases encountered in the field of oper- 
ation, and to present with each situation 
the remedy prescribed. This method we 
will follow. 

At a chemical plant, near Boston, Mass., 
was installed a 5-in. single-stage, steam- 
turbine-driven centrifugal pump, designed 
to deliver 800 gal. of water per minute 
at about 60-ft. total head, of which 10 ft. 
was estimated by the purchaser as suction 
lift. 

The pump delivered into an elevated 
tank with comparatively short and direct 
discharge line. The suction —— 
pipe was extremely long, ap- ®~/, 
proximating 1,000 ft. Water t 
was drawn from a_ very | 
Shallow pond  waren-sear pwe . 
with a_ static- 
suction lift of 
not over 6 ft., 
average. The 
pond was of 
such nature 


WATER-SEAL RING 








PUMP CASE 


would deliver only a small portion of its 
rated capacity. This was investigated, 
and found to be true, by noting the time 
required to fill the discharge tank. Ex- 
amination proved that the packing boxes 
were leaking badly, air being drawn into 
the pump by the rather excessive suction 
lift. This condition was attributed to the 
fact that the operator in charge had paid 
no attention whatever to packing or pack- 
ing boxes. In fact, the gland bolts had 
not been tightened since the pump 
was first started up. The use of water 


seals for packing boxes was not, at that 
EN | 


time, such a 
general practice 
as today, and the 
pump was not 
equipped = with 
such devices. 
The oper 
ator’s ignorance 
of packing 
boxes, however, 
nearly proved 
fatal,asthe 
purchaser was 











that in the hot 
summer months 
the water re- 


ready to throw 
the pump out. 
Therefore, the 








ceded a _ long 
distance from 
the pump house. 
This drought 
naturally neces- 
sitated a long 
suction pipe, in 
order to reach 
a sufficiently deep part of the pond 
always to seal the suction intake, which 
was fitted with foot valve and strainer. 

The resultant pipe friction greatly in- 
creased: the total suction lift, a point which 
the plant engineers had entirely over- 
looked. In fact, the dynamic lift was 
measured later with the pump in opera- 
tion and found to total 20 feet. 

It had been reported that the pump 


Packing: 


Fis.! 


Showing the Proper Arrangement of the Water-Seal Ring and 
Departure from This Arrangement Lanett 
Considerable Trouble in One Pump Unit 


importance of 
proper atten- 
tion to the 
packing, espe- 
cially on suc- 
tion lifts of 20 
ft. or more, 
cannot be too 
strongly urged 
upon the pump operator. 

By simply tightening up the gland bolts, 
squeezing the packing fairly tight around 
the shaft, and expelling the accumulated 
air in the pump case and elbows by allow- 
ing the discharge-head pressure from the 
elevated tank to act on the pump, the 
capacity was increased to a large extent; 
in fact, to such a point that the pur- 
chaser’s desire to reject the pump dis- 








POPULAR MECHANICS 


appeared immediately. Measurement of 
the total head then showed a marked in- 
crease above the contract head, due prin- 
cipally to the neglected friction head in 
the suction pipe. Slightly increasing the 
tension in the steam-turbine governor 
spring speeded up the unit sufficiently to 
overcome the additional head—the tur- 
bine being sufficiently large to carry the 
additional load thus produced. 

Proper diagnosis of the symptoms, and 
about one hour’s time, thus changed the 
wrathful purchaser into a grateful, and 
as proved later, a very stanch customer. 

\nother incident occurred at a munic- 
ipal pumping station, located in eastern 
New York, where were installed two 
engine-driven centrifugal pumps, of 30- 
000,000-gal. per day capacity, for low 
service, raising raw water from the river 
to the filter beds. One of these gave 
considerable 
trouble on ac- 
count of air 
leaks. The total 
pumping head 
was quite low, 
not over 15 ft., 
average, and 
consisted main- 
ly of suction 
lift. While the 
packing boxes 
were fitted with 
water-seal pip- 
ing and rings, 
yet the pump 
would lose its 
suction at 
times. An ap- 
preciable quan- 
tity of air was continually ejected with 
the water, being readily observed at a 
point where the discharge pipe emptied 
into an open outfall conduit. Also, it 
was noticed that when delivering water, 
the pump casing showed a considerable 
amount of “sweat,” but that the water- 
seal pipes showed none, indicating lack 
of circulation. 

The packing boxes were intended to 
have been arranged as shown in Fig. 1, 
but examination proved that the pump at- 
tendant had found occasion to repack one 
pump, and had paid little attention, or 
none, to the proper method of putting in 
the packing. The water-seal ring had 
been pushed into the bottom of the stuff- 
ing box as far as it would go, and the 
box then filled with packing, thus covering 
the water opening at the point A. Such 
careless work totally destroyed the water- 
seal effect, as the water from the pump 
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AIR CONE ——— 


36" SUCTION PIPE __ 


Condition That may Arise Where the Suction Pipe Is Only a 
Few Feet below the Level of the Suction Water: 
are Formed by the Powerful Suction and Drawn into the Pipe 
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case could not pass through the packing. 
A simple adjustment, back to Fig. 1, re- 
stored the effectiveness of the sealing de- 
vice and reduced the air trouble to such 
an extent that the suction was maintained 
at normal and the operation of the pump 
considerably improved. 

However, this change in the stuffing 
box did not eliminate all the air, as was 
perceived by further observation at the 
point of outlet. Tracing back along the 
suction line revealed a condition at the 
point of intake as indicated by Fig. 2. 
The inlet pipe, 36 in. in diameter, was 
submerged about 3 ft. below the water 
level, and the pump, moving such a large 
volume as 21,000 gal. of water per min 
ute, set up a violent commotion on the 
surface of the 
water, with 
much eddying 
and swirling 
developing into 
a whirling, hol- 
low cone of air, 
which would, at 
almost regular 
intervals, be 
gulped into the 
suction pipe. 
This would 
cause the de- 
struction of that 
particular cone, 
but in a few 
moment s, 
another would 
form from the 
swirling-suction 
effect, and the 
same perform- 
ance be repeated. A large wooden raft, 
made of solid planking, was constructed, 
floated over the suction-intake pipe, and 
securely held in this position, thus break- 
ing up the whirlpool action. The adoption 
of the foregoing measures 
solved this problem. 

A word of caution at this juncture, in 
reference to inserting packing in water- 
sealed boxes, is offered. Make sure, 
when new packing is set into the box, 
that a sufficient number of coils are placed 
ahead of the seal ring, to permit the open- 
ing in the ring to just about meet the 
far edge of the hole provided for the ad- 
mission of water, as shown at point A, 
Fig. 1. This will allow the ring to travel 
inward as the packing wears and is 
squeezed up, without blocking the hole 
drilied in the stuffing box. A narrow 
groove, as shown at this point by the 
dotted line, has been introduced by some 
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effectively 
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pump builders. This permits water to 
enter freely when the groove is clear, but 
is likely to fill with packing or dirt, ren- 
dering it useless; the groove, therefore, 
is not generally advocated. 

The arrangement of the box, as shown, 
will also permit the ring to move out- 
ward in case of new packing swelling 
when saturated with water. Upon start- 
ing up new pumps, it has been found 
necessary, on some occasions, to slack off 
the gland bolts for this reason. 

The seal-ring length should equal at 
least two coils of the packing, and by the 
time the packing has been compressed 
to the extent that the outer edge of the 
ring opening reaches the inlet hole A, re- 
packing of the box will be found neces- 
sary. 

Soft flax is generally used for packing 
and gives very good results when the 
liquid pumped is clear and free from 
acids, but in many cases other standard, 
and also special, types of packing have 
been resorted to, dependent on the nature 
of the liquid handled. 

When pumps handle acidulous liquor, 
gritty water, etc., it is advisable to con- 
nect the water seals to an independent 
supply source, using clean water, oil, or 
other liquid, as may be required, in order 
to prevent pumpage from coming in con- 
tact with rotating parts of the pump. 
Care should be taken that the sealing 
liquid is not under a pressure largely in 
excess of that under which the pump 
operates, for in such a case the danger 
of breaking the pump casing is great. An 
example of two river pumps on low- 
service operation, connected up to high- 
pressure sealing water, is recollected, 
where the operator, on shutting down 
the pumps, neglected to close the valve 
in the water-seal line, with the result that 
the pressure built up during the night, 
and both main casings were cracked. 

It is erroneous to assume, however, 
that all stuffing-box troubles are caused 
by air leaks. A palpable illustration came 
to the writers’ attention with a pump 
having well-designed water seals. The 
pump was intended for use on a fairly 
low head, the purchaser not specifying 
that it would be applied to booster service. 
Water flowed to the inlet under varying 
pressure—at times the total discharge 
head reaching 75 lb. This caused a heavy 
pressure on the packing, and in order to 
prevent excessive leaks from the boxes, 
required the glands to be pulled up tightly, 
resulting in the packing severely scoring 
the shaft sleeves, which necessitated fre- 
quent renewals. The outcome of this was 


. 
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the insertion of an angle valve at point 
B, Fig. 1, replacing the elbow, thus afford- 
ing a means of throttling, or shutting off 
altogether, the pressure from the pump 
casing. Pump manufacturers today, as a 
rule, equip all standard pumps with valve: 
in the water-seal pipes, to obtain this 
feature of regulation. 

It must not be construed that all air 
troubles with centrifugal and other types 
of pump are directly attributable to faulty 
packing-box design and care, or to leaky 
pipe joints. It is a certainty, neverth« 
less, that centrifugal pumps are much 
more sensitive to air than any type of 
plunger pump. Many cases have cropped 
up where air carried in the water itself 
has resulted in the abandonment of the 
pumps. An instance of this nature oc 
curred at a southern papermill, with a 
small centrifugal pump, drawing directly 
from an artesian well. At times the pump 
would run for 10 or 12 hours, giving ex 
cellent service, with practically constant 
output, and then suddenly balk and lose 
the suction. Then again the same thing 
would happen after a run of only one 
hour’s duration. 

The introduction of an air chamber in 
the suction line, equipped with a steam 
ejector to exhaust the air which accumu- 
lated in the chamber, helped somewhat, 


but did not completely overcome the 
trouble. In fact, service from this unit 
was so unreliable that the substitution 


of a plunger-type pump was resorted to 
in order to eliminate this uncertainty. 

Still another example is offered by a 
number of vertical-shaft, motor-driven 
units, on irrigation service, which gave 
only partial satisfaction on account of 
entrained air entering the pump with the 
suction water. These pumps had pre- 
viously passed a successful shop test, but 
in spite of the fact that positive-displace- 
ment vacuum pumps were installed to re- 
move the air, entire elimination and per- 
fect operation could not be attained. 

Yet, withal, the centrifugal pump should 
not be condemned on the strength of such 
performance, for it never was intended 
to handle water carrying air to any great 
extent. Hence, the proper definition of 
failure in such unsatisfactory cases is— 
misapplication. Give the pump a chance; 
properly installed, and with careful atten- 
tion, it will, within its sphere, exhibit bull- 
dog propensities. 


@ Pieces of old piston rings can be used 
as scrapers in place of glass, for dressing 
down hammer handles and for similar 
purposes, when glass is unavailable. 
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Steaming Green Lumber 


Saturated steam as a means of coun- 
teracting the tendency of green lumber 
to honeycomb in the kiln has for some 
time been successfully applied to the com- 
mercial drying of heavy vehicle stock. 
So far, however, the steaming treatment 
has been confined to straight stock. The 
contention always been that bent 
tock, such as rims, should not be steamed 
ifter removal from the form, experience 
indicating that stock so treated would 
tend to straighten out to its original 


has 


shape. The kiln-drying of heavy rims has 
been carried on, therefore, without re- 


orting to steaming to remove case- 
hardening and other defects of drying. 
Ixperiments have shown that judicious 
aming of heavy bent vehicle stock re- 
ults in a considerably improved product, 
ind that the operation can be accom- 
plished with serious effect upon the 
curvature. Careful judgment is necessary, 
however, as it is a very easy matter to 
ruin the entire charge by too severe treat- 
ment. Contrary to the common impres 
sion, this steaming has been done at high 
temperatures of from 150 to 180° F. and 
for short periods (one-half to three 
hours), the temperature and time varying 
according to the requirements of the case. 


+ 
out 


Machining Radii on the Shaper 


\n ordinary shaper may be made to 
machine an are of long radius by making 
use of a simple fixture substituted for the 
clapper box as shown in the drawing. 

All that is 
required is a 
steel block and 
4I—-STEEL BLOOK the pivoted 
7 arm, atthe 
- SCREW outer end of 
which the cut- 
ter is attached. 
Depending 

= upon the lo- 

. cation of the 

pivot, a num- 

- ~ ber of ditfer- 

i ent radii are 

WORK obtainable, 

and smaller 

variations are to be had by moving the 

cutting tool up or down. The movable 

arm is traversed through the arc by means 

of a hand screw working through a nut 
pivoted on the lever. 

Such a fixture costs next to nothing 
to make, but adds greatly to the possi- 
bilities of any shaper or planer. 


fy 


aw ——PIVOT 


mf 















933 
An Automobile Clamp Vise 
Many occasions arise on an automo- 


bile tour when a light, fixed vise would 
be highly convenient. A fixture for hold- 
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A Substantial Vise Attached to the Cylinder Head 


and Concealed under the Engine Hood Is lways 
Ready for Use When the Motorist Makes Minor 
Repairs 


ing small parts, while working on them, 
is shown attached to the engine by the 
cylinder-head bolts and concealed by the 
hood. 

Two pieces of %g-in. machine steel, or 
iron, are bent and formed as indicated, 
holes being drilled in the end to fit over 
the cylinder studs. If these studs are of 
sufficient length, no alteration will be 
needed, but it will probably be found, in 
most cases at least, that the studs will 
be too short and that longer ones must 
be provided. 

The movable section of the vise has 
two lugs fitting into corresponding slots 
in the fixed part. The screw is made 
from any suitable 15-in. material, with a 
bent handle and a 145-in. nut behind the 
movable jaw. 


“Weathering” Concrete 


All concrete work exposing a large sur- 
face to the air should be kept moist by 
some such protective covering as burlap 
or canvas, to prevent too rapid drying 
through the action of sun and _ wind. 
The covering should be moistened by 
frequent sprinkling until the concrete has 
attained the desired hardness, 


@When hardening tools with delicate 
cutting edges, heat the large part, and let 
the heat run to the fine edge. 
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A Hydraulic Relief-Valve Repair 


The valve seat in the relief valve of a 
hydraulic pressure pump became worn to 
such an extent as to make the valve use- 
less, and instead of considering its re- 
placement 
with a new 
seat, it was de- 
cided to repair 
it. 

The first at- 
tempt in this 
direction con- 
sisted in bor- 
ing out a seat 
and pressing 
in a ring with 
a new seat 1n 
it, as shown in 
Fig. 1. How- 
ever, the ring 
pumped out 
the first time 
the valve tried 
to relieve, and a second and more suc- 
cessful method was tried. A piece of 
double extra-heavy pipe, the same size as 
the valve connection, had a long thread 
and seat turned on one end. The thread 
was then turned off the end to such a 
distance as to allow the end to come a 
little above the point of the original seat 
when the pipe had been screwed home, 
as indicated in Fig. 2. This resulted 
in a satisfactory repair, and when the seat 
needs renewing it is only necessary to un- 
screw the pipe, chuck it in a lathe and 
reface it—Earl Pagett, Cherryvale, Kan. 


—— WYDRAULIC 
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A Cutter for Heavy Wire 


The wire or steel-rod cutter shown in 
the drawing is a “big brother” to the 
wire-cutting pliers. A piece of heavy pipe 
and a pipe flange form the body of the 
tool, the pipe 
being slotted 
to form guides 
for the cutter. 
A piece of 
cold-rolled 
steel is turned 
down with 
shoulder to 
make a good 
sliding fit in- 
side the- pipe, 
and is slotted across the end to take the 
cutting blade, which is held in place with a 
flush-head setscrew, so that the blade can 
be removed for sharpening or renewal. 
The spring between the pipe and the 
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plunger should 
reasonable amount of tension. Before 
screwing the cutter to the bench, a 
piece of round steel is tightly driven into 
the pipe from the bottom, until the end 
of the steel is flush with the hole in the 
pipe through which the stock to be cut 
is inserted. The piece is then sawed off 
flush with the bottom of the tool. 

The finished cutter may be used as a 
part of the mechanic’s tool kit, or mounted 
permanently on the workbench. Such a 
tool will be found indispensable where a 
large amount of heavy wire is to be cut 
into lengths. The tool is operated by in- 
serting the wire through the opening and 
striking the top of the plunger with a 
hammer.—Elmer QO. Tetzlaff, Milwaukee, 
Wisconsin, 


be heavy, and have a 


Coloring Copperplated Articles 


Through the use of various chemicals, 
copperplated articles may be so colored 
as to obtain unusual and artistic effects, 
The parts to be treated are prepared for 
the plating bath by immersion in an acid 
dip. A cyanide plating solution should 
be used in preference to an acid electro- 
lyte, particularly if metals such as iron 
or zinc, which are electropositive with 
respect to copper, are to be plated. Brass 
may be copperplated with greater ease in 
an acid bath, but the finish will not com- 
pare favorably with that obtained by the 
slower cyanide process. 

Upon removal from the plating bath, 
the articles to be colored are immersed 
in a warm solution, composed of 2 oz. 
polysulphide of sodium to 1 gal. of water. 
The best results are obtained when the 
temperature of this solution is about 90° 
F. Increasing the temperature speeds up 
the coloring process. The articles are sus- 
pended in this bath until a shade of 
bronze-black is obtained, a pure black be- 
ing obtainable if desired. 

The colored articles should be thor- 
oughly rinsed in clean water when re- 
moved from the coloring bath, and dried 
in warm sawdust. Pleasing effects, simila~ 
to the finish employed on many articles 
of metal furniture, may be obtained by 
“spotting” the work with feit or cloth 
buffing wheels. In this manner the black 
deposit is buffed off, leaving black spots 
and streaks against a copper-colored back- 
ground. 

Another good coloring solution is com- 
posed of 6 oz. potassium sulphide and 1 
gal. of water. This also works best when 
warm.—Kenneth M. Coggeshall, Webster 
Groves, Mo. 
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A Pantograph for Laying Out Work 


Sheet-metal work often involves com- 
plicated layouts and developed surfaces, 
and where only a few pieces of a certain 
kind are to be cut, it is too expensive to 
have templates made. 

Drawings frequently come from the 
drafting room that have the shape cor- 
rectly laid out, but drawn to ¥Y% or 4 
scale. One foreman solved the problem 
of laying out special sheet-metal jobs by 
using a pantograph. Assuring himself 
that the drawing was to scale, the shape 
was transferred to the sheet metal with 
the pantograph. Although the drawing 
was Y2-size, it was possible to enlarge it 
in the correct proportion. The scheme 
worked out so satisfactorily that a special 
pantograph was developed that is capable 
of reproducing and enlarging any size of 
drawings.—Lowell R. Butcher, Colfax, la. 


Easily Made Bench Centers 


For 
shops, 
swing 


use in garages and small repair 
where it is often necessary to 
an armature, shaft, or other part 
between bench 
centers, the 
device shown 
in the draw- 
ing can be 
made from a 
pair of dis- 
carded con- 
necting rods. 

The con- 
necting rods 
are bolted to 
the bench 
through the 
bearing-cap screw holes, as indicated, and 
the wristpin ends are provided with cen- 
ters made from round steel rod. The 
centers are adjustable for various dis- 
tances, the setting being maintained by 
tightening four wristpin bearing bolts.— 
Edwin Schubach, Chicago, III. 
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Auxiliary Valve for Blowtorch 


The hand-operated pumps with which 
gasoline blowtorches are fitted become 
useless after considerable wear. One user 
of such a torch soldered an ordinary 
bicycle-tire valve into the top of the fuel 
reservoir and carried a small tire pump 
in his tool kit, a few strokes of the pump 
being sufficient to furnish the desired air 
pressure—Wm. McSorley, New York, 
New York. 
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A Homemade Broom-Display Rack 


Brooms constitute a line of merchan 
dise that gives the storekeeper con- 
siderable trouble in displaying so that 
they will be 
compactly 
stocked, yet 
easily removed 
for inspection 
or sale. 

The photo- 
graph illus- 
trates a dis- 
play rack that 
can be made 
by drilling a 
series of holes 
in the top and 
bottom of an 
ordinary 
wooden box. 

Cleats nailed 

across the bot- 

tom prevent 

the broom 

handles from 

dropping & 

through, mak- 
ing the rack easy to move, and holding 
the brooms upright at all times, while 
allowing them to be withdrawn with ease 
when necessary.—Chas. A. Goddard, Los 
Angeles, Cal. 


Posts 


Lengthening Storage-Battery 


The adjusting yoke from the steering 
rod of a light automobile is used, without 
alteration, as a mold for lengthening 
storage-battery 
binding posts. The 
threads of the yoke 
are cleaned out 
with gasoline, and 
graphite is applied 
until they are al- 
most completely 
filled. The ends of 
the battery posts 
are filed and 
scraped bright, and 
the yoke is screwed 
down on the post 
for a few turns. 
Flux is applied to 
the end of the post, and the yoke is filled 
with melted lead. When the lead has 
cooled, the yoke is unscrewed slowly and 
carefully, working it in much the same 
manner as a diestock, to cut threads in 
the extension, that is, one full turn back- 
ward, then a half turn forward. 
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A Cone-Pulley Chuck 


Having several hundred cone pulleys to 
turn, I cast about for a suitable way to 
hold them, as a common lathe chuck 


FINISIHING 
TOOLS 


ROUGHING 
TOOLS 


KNURL SPRINGS 


) 4 
EXPANDER i 
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wes FITS SLOT IN HEAD .: dat puecmneen 

JAW RING BEFORE CUTTING LJ ~ JAWS 

A Chuck Specially Made for External-Diameter Turn- 

ing Operations on Cone Pulleys: It Is Rapid in 

Action and Takes a Firm Grip on the Pulley 

vould spring the last step so badly, that 
iiany pulleys would have been rejected 
for running out of true, and, even if this 
had not hindered, the job would have been 
a slow one, due to the impossibility of 
crawing up the jaws tight enough to take 
«a heavy cut. 

I designed and built the chuck shown in 
the drawing, and although three tools 
\-ere used at once and heavy cuts taken, 
not a single pulley slip or move occurred. 

A head was made out of a piece of steel 
end fitted directly to the nose of the lathe 
spindle. The forward end of the head was 
slotted for the three jaws, the tongues of 
\.hich slid in these slots, and drove the 
jaws by their square faces. 

The expander unit was also made from 
a piece of steel, finished to a nice sliding 
ft in the head; the taper on the cone end 
vas 30°, included angle, and the whole 
piece was casehardened to prevent ex- 
cessive wear. 

The jaws were each one-sixth of a cir- 
cumference when split, and only three 
vere used, so as to give the gripping 
tices a three-point hold on the job. These 
fices were heavily knurled, a three-cor- 
rered file being used for thé purpose, and 
the grooves spaced about 14 in. apart. 

Holes were drilled in the ends of each 
jaw, to receive the eye of the spiral 


MECHANICS 


springs, which were used to draw the jaws 
together. When the spring eyes were in- 
serted in these holes, a small pin was 
dropped down through the eye and riv- 
eted over. 

The bottom of the expander was tapped 
for a %4-in. stud, which ran through to 
the rear of the spindle and was drawn up 
tightly by a nut. 

The action of this chuck is as follows 
When the stud is relieved of the pressure 
exerted by the nut, the expander moves 
forward, and the three jaws contract, re- 
leasing the work. 

After placing a new pulley in the jaws, 
the tightening of the nut on the rear of 
the lathe spindle pulls the expander back 
and throws out the jaws against the work. 

As will be seen by the drawing, a bloc! 
holding three tools on each of two of its 
faces, was used to turn the pulleys, on 
set being used for roughing and the othe: 
for finishing, all three working at a time 
By using the taper attachment, set at the 
proper angle, the pulleys were crowned in 
the regular way. 

Boring the pulleys was done by using 
the tailstock; a boring bar with a single 
cutter roughed out the holes, and then a 
reamer was used to size them.—J. V. 
Romig, Allentown, Pa. 


An Easily Made Indicator 


\ simple test indicator for use in the 
lathe, shaper, planer, or on the surface 
gauge, is shown in the drawing. 

The body is 
made of a piece 
of %4e-in. sheet 
steel, nicely 
polished, with a 
short piece of 
= ae V-in. steel riv- 
SS eted to the up- 
¥ nur per end. The 
“T disk is cut from 
a piece of 14-in. 
cold-rolled steel 
and is ‘4 in. 
thick. 

A piece of a darning 
needle is forced into a 
small hole drilled in the 
circumference of the 
disk, the needle point 
being 3 in. from the center of the disk 
pivot. The disk carries a small pin, driven 
into its face, off center; a triangular 
sheet-metal piece, attached to the contact 
point, bears against this pin, turning the 
disk, and causing the indicator needle to 
move over the scale when the contact 
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point is pressed against the surface to be 
gauged. 

The contact point should be of tool 
steel, and hardened. A light spring, driven 
into a hole drilled into the periphery of 
the disk, keeps the contact point pressed 
out. The disk should turn very easily on 
its pivot. 

A simple way to calibrate the instru- 
ment is to clamp it to an angle plate, 
adjust a stop against the contact point so 
that the needle is at zero, then insert the 
leaves of a thickness gauge differing by 
even thousandths, one by one, between the 
point and stop, marking the position of 
the needle point for each leaf. This marks 
off one side; to mark the other, adjust the 
stop, when all the leaves of the feeler are 
between it and the contact point, to bring 
the needle again to zero. Withdraw the 
leaves one by one, marking the indicator 
as before, afterward deepening the lines 
with a draw-cutting tool. 

The instrument may also be calibrated 
with the aid of a large micrometer. 


Protecting Much Used Patterns 


interesting idea, for the con- 
and protection of much used 
patterns, consists 
in covering the 
parts most likely 
to be damaged 
with thin sheet 
metal, in the man- 
ner shown in the 
drawing. The par- 
ticular pattern 
shown is faced 
with thin sheet 
iron plates, and 
the two core 
prints are made of 
mild steel. 

This method 
adds considerably 
to the life of the 
pattern without 
greatly increasing its weight, the latter 
being one of the main objections to iron 
patterns.——Ernest Schwartz, Brooklyn, 


New York. 
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Removing Taper Pins 


When a taper pin is placed in a posi- 
tion where it 1s hard to drive out, a stand- 
ard thread of suitable size should be cut 
on the large end of the pin. It is then 
only necessary to screw a nut onto this 
end in order to remove the pin. 
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Cutting Cam Grooves in the Shaper 


The tool shown in the illustration was 
designed for cutting irregular, or cam, 
grooves, in the shaper, and proved very 
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satisfactory in operation. A length of 
1 by 1',-in. machine steel was machined 
to take the sliding block shown, a tongue 
on the block fitting into a groove on the 
machine-steel bar, which forms the tool- 
holder. The block is slotted to fit the spe- 
cial screw that holds it to the toolholder, 
drilled and tapped for a setscrew, for a 
machine screw to hold the bracket, and 
drilled for a dowel pin; a square hole is 
also cut in the nose for the tool bit. An 
angle bracket is screwed and doweled to 
the side of the block; this bracket car- 
ries the rollers that bear on either side 
of the template or guide. 

The guide is a piece of 14-in. flat steel, 
formed to the shape of the de- 
sired and mounted, as shown, on another 
piece of flat stock. The work is gripped, 
together with the roller guide, in the 
shaper vise. 

As the ram moves forward, 
block is forced to move by the 
bearing on the guide, thus making the 
tool follow the desired — A rough- 
ing and a finishing tool are used for each 
groove. The guide, of course, may be 
permanently fastened to the vise jaws, if 
so desired. 


groove 


sliding 
rollers 


the 


@ Enamel thinned with benzine may be 
worked very easily, and as the benzine 
evaporates, it leaves a very smooth finish. 
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Trap Prevents Clogging of Sewer 


A western city operating a municipal 
garage had considerable trouble in keep- 
ing the sewer that drained the wash rack 
iia, 
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A Simple and Efficient Sump or Trap, for Use in 


Garages: The Trap Requires No Attention Until 
Signs of Flooding Indicate That It Should be Cleaned 
Out 


clear. It was also discovered that the 
city was spending quite a lot of money 
and time in keeping the sewers of other 
public garages free of the mud and sand 
that was washed from the cars. 

The result of the city engineer’s investi- 
gation was the designing and installation 
of the trap shown in the drawing, which 
compels attention when the sand in the 
bottom stops the. water from flowing 
through the vertical cast-iron nipple. The 
trap requires no attention until it gives 
evidence of flooding, which is sufficient 
indication that it needs to be cleaned out. 
—Mrs. Ruth D. Shultis, Lansing, Mich. 


A Hand Stud Driver 


Wherever a number of studs of the 
same size are to be driven, the hand- 
drawing will be 


operated driver 
ra CAM LEVER 
kt | 
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The body is 
drilled entirely 
through, and is 
tapped for a short 
distance at the bot- 
tom to take the 
studs to be driven. 
Hove Fon We A -piece of drill 

STUD rod, cut to the re- 
quired length, is 
provided with a small flat so that it can 
be held loosely inside the body by a small 
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setscrew, as indicated. The top of the 
body is slotted to take the cam lever, 
leaving a shoulder for the lever to rest 
upon when the stud is being driven. The 
cam lever is made as shown, and is held 
in place with a pin, upon which it turns, 
while a fixed handle is set into the oppo- 
site side of the body. 

In use, the driver is threaded onto a 
stud until it touches the end of the inter- 
nal rod, the cam lever being horizontal. 
The stud is then driven home in the 
work. To release the driver and permit 
it to be backed off the stud, the cam 
lever is raised to the position indicated 
by the dotted lines, which relieves the 
pressure against the stud. 


Testing Wallpaper for Arsenic 


A simple test for arsenic in wallpaper 
is to take some of the coloring matter 
from the suspected paper and dissolve 
it in a littlke ammonia hydroxide. Pour 
off this solution onto a piece of glass and 
drop into the liquid a crystal of silver 
nitrate. A yellow color around the crys- 
tal will indicate the presence of arsenic. 


An Original Drill for Sheet Metal 


The drawing shows an original design 
in drills for the particular purpose of 
drilling holes in sheet metal. It is some- 
times dangerous to undertake the drilling 
of very thin sheet-metal stock with an 

ordinary drill, and 

the hole that re- 

sults is gener 

ally very ragged. 

This. drill will 

make a hole from 1% to 1 in. in diameter, 

each step advancing in size % in, It 

would at first appear that drilling, say 

a %4-in. hole, with this tool would be a 

slower operation than with a drill of that 

size, but this is incorrect, as each succeed- 

ing step removes the same amount of 
metal and permits a quick feed. 

The steps are formed on the lathe, an4 
are backed off or relieved on the bottom 
only, after the flutes have been milled or 
filed to form the cutting edges. The radii 
of the cutting edges are left as they come 
from the lathe, thus assuring a smooth 
even hole. To operate the tool for cut 
ting a hole of a certain diameter, it should 
be fed through the sheet stock until the 
desired size is obtained; then, if ‘several 
holes of the same size are to be drilled, the 
stop on the drill press should be set for 
the proper depth. 
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Removing Broken Taps 


A tap, broken off in a hole, is often very 
dificult to remove by ordinary means; 
sometimes, in fact, it pays to throw away 
the part rather than attempt to remove 
the tap. But the oxyacetylene flame 
makes the job easy. The flame, directed 
against the tap, will often expand it so 
much that the walls of the hole are pushed 
back sufficiently to allow the tap to be 
extracted easily when cooled. If it does 
not, it will soften the steel so that the 
tap may be easily drilled out. 


A Quick-Release Lathe Center 


The drawing shows a device for adjust- 
ing the tailstock center quickly when 
using small arbors. When doing dupli- 
cate work, it 
is customary 
to use two ar- 
“ bors so that, 

: while one is in 
Cuma the lathe, the 
= work is being 

: , released from 
taustock spinoie~ the other. 
With a tail- 
stock center of this type the adjusting of 
the center is greatly simplified, with a con- 
sequent saving of time. 

A sleeve, turned to fit the tailstock spin- 
dle, is bored out to take a sliding center, 
threaded at the rear end for a shoulder 
nut. A _ hole, drilled at right angles 
through this center, takes a knurled-head 
pin, to which the cam shown is attached. 
A stiff spring over the end of the center, 
between the sleeve and the nut, serves to 
keep the face of the cam in contact 
against the sleeve. A small flat should be 
provided on the cam at its highest point, 
to keep it in place when set, and to en- 
able the operator to feel when the flat is 
in place, and know at once that the center 
is in the proper position, 
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Alinement Gauge for Milling Machines 


When milling keyways on shafts, squar- 
ing round stock, or performing other 
operations of a similar character, it is a 
somewhat tedious job to line up the work 
to the path of the cutter. 

The gauge shown in the illustration 
makes this portion of the work very easy 
and quick. It consists of a long V-block, 
drilled for the two shouldered pins that 
support the scale. These pins are fastened 
by means of small pins driven into holes 
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drilled through the V-block and the shoul- 
dered pins. The supports are slotted near 
their upper ends to take a 6-in, steel scale, 


= SCALE 
ta «*——— PINS 
a ce 


A Gauge That Relieves the Milling-Machine Opera- 
tor of Much Tedious Work When Alining Round 
Stock with the Path of the Cutter 


which is locked in position by knurled set- 
screws. The bottom of the slots should be 
exactly at right angles to the V-groove. 

The gauge is laid on the work, and 
moved until the scale touches the cutter 
arbor, the cutter and spacing collars be- 
ing removed. The edge of the scale will 
show how much the work is out of aline 
ment; it is then an easy matter to adjust 
the work so that the scale bears on the 
arbor throughout its length, when the 
work will be in line. 


Speed Indicator for Vertical Shafts 


Where vertical shafts are to be run at 
a constant speed, as with dynamos and 
water-power apparatus, a simple speed- 
recording device, using 
the principle of cen- 
trifugal force, can be 
easily made. 

A strip of flat stock 
is bent to make a guide 
for the swinging arm, 
and clamped to the 
shaft in the manner 
shown. <A_ weighted 
arm is similarly 
clamped to the shaft, 
in such a manner that 
when the shaft is ro- 
tating at the proper 
speed, the position of 
the weighted arm is | 
noted and the place | 
conspicuously marked 
on both guide and 
arm. The guide may be_ temporarily 
marked by attaching a piece of chalk to 
the arm. 
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Removing Valve-Chest or Cylinder Covers 


Very often, when removing cylinder or 
valve-chest covers, the engineer finds 
that the packing, not having been coated 
with graphite before closing, or in spite 
of this, has “frozen” the cover to its 
seat. Where proper means of removing 
the cover have 
not been sup- 
plied, the usu- 
al procedure 
is to drive a 
chisel in be- 
tweencover 
and seat, at 
the point B, 
burring up the 
edges, and 
running the 
risk of break- 
ing a flange. 
To avoid this 
difficulty, four 
of the bolt 
holes in the cover, spaced equidistantly, 
can be drilled or reamed out a little larger, 
and tapped to take setscrews, as shown in 
the upper figure, the screws having pilots, 
as shown at A. By screwing down on the 
setscrews in turn, a little at a time, the 
cover will be forced off. It is well, in 
any cover where such means are not pro- 
vided, to drill four holes, spaced equally 
around the cover, and tap them for per- 
manent setscrews, as shown in the lower 
drawing. The operation of raising the 
cover is similar to that first described. If 
the setscrews are left in the cover, be 
sure to back them out enough to clear 
the seat when the cover is replaced.— 
James E, Noble, Portsmouth, Ont. 





f SETSCREW 
TOP COVER ‘| 

















SETSCREW 








Fastening Homemade Pulleys to Shafts 


The accompanying drawing shows a 
very satisfactory method of fastening 
homemade wooden pulleys to. shafts. 
This fastening 
can be used 
with pulleys 
_ and shafts of 
almost any 
size,andif 
properly made 
will transmit 
plenty of 
power. - Two 
nuts, just 
large enough 
to slip over 
the shaft, are fitted with setscrews 
through one side. One of these nuts is 
placed on each side of the pulley, as 


‘ ANGLE [RON~ 
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shown. Two pieces of angle iron, or 
hardwood blocks, are bolted to one side 
of the pulley, so as to bear against the 
nut. If a great amount of power is to 
be transmitted, irons can be bolted to 
both sides, so that both setscrews will 
carry the load. If the hole in the pulley 
is not a close fit on the shaft, a piece of 
sheet iron, with a hole of the proper size, 
should first be firmly screwed to each side 
of it, or the pulley should be bushed.— 
Chas. Albert, Chicago, III. 


Storing Lumber to Prevent Decay 


Serious losses from decay in wooden 
structures may be due to the fact that 
the timbers used were infected with wood- 
destroying fungi while in storage. These 
losses can be greatly reduced by keep- 
ing lumber-storage yards in a sanitary 
condition. 

Strong efforts should be made to store 
the product on well-drained ground, -re- 
moved from the possible dangers of floods, 
high tides, and standing water. 

All rotting débris about the yards 
should be collected and burned, no mat- 
ter whether it is decayed foundation and 
tramway timbers, or stored lumber that 
has become infected. In the case of 
yards already filled to a considerable 
depth with sawdust, and other woody 
waste, the situation can be improved by 
a heavy surfacing of soil, slag, or similar 
material. Weeds should be cut away from 
the piles to allow good ventilation. 

More attention should be given to the 
foundations of lumber piles, in order to 
insure freedom from decay and better 
ventilation beneath the stacks. Solid 
foundations should never be used. In 
humid regions, the stock should not be 
piled less than 18 or 24 in. from the 
ground. Wood blocking used in direct 
contact with the ground should be pro- 
tected by the application of creosote or 
similar preserving oils, or else replaced 
with concrete, brick, or other durable ma- 
terials. Treated skid timbers would also 
be highly advantageous. 

Foundations should be built so that 
the piles will slope approximately 1 in. 
to every foot of length. 

In most regions lumber should not be 
close-piled in the open, but should be 
“stuck” with crossers, at least 1 in. thick. 
Lateral spacing is also very desirable. 
Roofing or cover boards on the piles 
should not be neglected, and should ex- 
tend several inches beyond the front and 
back. 

Instead of throwing the “stickers” 
about on the ground to become infected, 
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they should be handled carefully when 
not in use, piled on sound foundations, 
and kept as dry as possible. If pine, sat 
urated with resin, or the heartwood of 
such durable species as white oak or red 
gum is employed, the danger of infection 
will be greatly decreased. 

Should fungous outbreaks occur in 
storage sheds, not constructed to meet 
sanitary needs, the infected foundation 
timbers should all be torn out and re- 
placed with wood soaked in an antiseptic 
solution, or by concrete or brick. In all 
cases, the lumber should be kept well off 
the ground, and the soil and timber imme- 
diately adjoining the infected area should 
be sprinkled or painted with an anti- 
septic solution of a water-soluble salt such 
as sodium fluoride, mercuric chloride, 
zine chloride, or copper sulphate. 


A Simple Adjustable Bench Stop 


A simple stop for the carpenter’s or 
cabinetmaker’s bench, and one that its 
easily adjustable for height, is made of 
simple materials, and set into the edge of 
the bench as indicated in the drawing. 

A cavity, 
11%% by 3 in., 
and as long as 
desirable, is 
cut in the 
bench. After 
smoothing 
and squaring 
the sides, fit a 
block into the 
recess as 
snugly as pos- 
sible, while al- 
lowing enough room for it to be raised or 
lowered easily. Drill and countersink four 
holes, one in each corner of the block, to 
take ordinary wood screws, about 1% in. 
longer than the thickness of the block, 
and, on the underside of the block, coun- 
terbore the holes to fit short stiff springs. 
Insert the screws and equip each with a 
spring, so that a constant upward pres- 
sure will be obtained at any adjustment of 
the screws. The block should be made 
of hardwood, and if, after considerable 
use, the cavity becomes worn, it can be 
faced with a piec@ of sheet metal. 


LONG SCREWS HARDWOOD 
(BLOCK 


SPRINGS 
SHEET IRON 


@A good putty to fill cracks in wallboard 
is made from paper, boiled to a pulp, with 
whiting added to make a stiff paste, and 
enough glue to make the mass firm. This 
will not shrink, and paper pasted over it 
will not crack. 
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Seed Bed Heated by Electric Lamp 


Professional and amateur gardeners, en- 
deavoring to raise plants of various kinds 
from seed, frequently meet with disap- 
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75-WATT BULB 


An Electric Plant Grower Which Furnishes the Neces- 

sary Warmth to the Soil through a 75-Watt Lamp 

Bulb underneath the Compartment in Which the Seeds 
are Growing 


pointing results. In most instances plant 
growth depends largely upon a warm soil, 
and under usual conditions this warmth 
is generally lacking. Also, “bottom heat,” 
as it is known among the professionals, 
is an absolute requirement in getting some 
seeds properly started. 

The drawing shows how an electric 
lamp can be made to furnish the desired 
heat to the soil in which the seeds are 
planted. As will be seen, the box is di- 
vided by a thin horizontal partition into 
compartments of equal depth, the upper 
part containing the soil. The lower sec- 
tion is lined on the sides and bottom, but 
not on the top, with asbestos paper, and 
an opening is provided at one end for the 
insertion of a 75-watt bulb. <A ther- 
mometer, to enable the gardener to con- 
trol the temperature, is inserted about 2 
in. into the earth just above the lamp. 

To keep the ground in a nice, warm 
condition, making for ideal growth of the 
plants, the lamp ts turned on from 30 to 
45 minutes in the morning and evening, 
allowing the temperature to run up to 
about 85° and then shutting off the ct 
rent.—Richard Newbecker, 
New York. 
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Wire Cable on Auto Meets Emergencies 


Two 6-ft. lengths of wire cable, pro- 
vided with a heavy hook, or harness snap, 
at each end, can be stowed under the seat 
or in the tool box, and make useful trav- 
eling companions. They may be hooked 
together to make a towline; wrapped 
around the tires for skid chains, or used 
for attaching luggage to the car, to men- 
tion only a few purposes they will serve. 
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Touring Body Makes Delivery Truck 


With a few simple alterations, an old 
touring-car body can be converted into a 
serviceable delivery car for the merchant 
or gardener. 

The alterations consist mainly in the 
addition of substantial top supports and 
a wire-mesh screen around the sides and 
rear. The seats are removed and the floor 
made even, and, if the gas tank is inside 
the car, a rectangular box is made to fit 
closely over it. The driver’s seat consists 
of a single cushion at one side of the 
box, to which a hinged back is attached. 
Four pieces of 7,-in. pipe are used for 
supporting the top, the ends of the pipes 
being flattened and bolted to the body. 
The original top, if it is in good condi- 
tion, can be used; it is strengthened at 
the sides and rear with 1 by 3-in. strips, 
to which the top bows and the pipe sup- 


ports are bolted. After the wire screen 


Making Rubber Packing Steam-Tight 


To make rubber packing steam or air- 
tight, brush it over with a solution of 
powdered resin in 10 times its weight of 
ammonia. This mixture, when first made, 
is unfit for use, but in three or four 
weeks it readily adheres to rubber as well 
as to metal or wood, and becomes abso- 
lutely impervious to liquids, 


Making Glued Joints 


Whether a_ hide-glue joint will be 
weakened or strengthened by heating the 
wood before gluing depends on the size 
of the jaint. It is assumed, of course, 
that the work is being done in a warm, 
draft-free glue room, and that the wood 
itself is at room temperature. Under 
these conditions, if the joint to be made 
is of small area, heating the wood is un- 
necessary. In fact it may be detrimental, 
for the warmth of the 
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wood will keep the glue 
thin; and, when pressure 
is applied, too much glue 





niay squeeze out, leaving 





a “starved” joint. It is 
very easy to apply too 
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much pressure to a small 
area, 

In making glued joints 
of large size, several 
inches each way, heating 
the wood before gluing 
is of distinct advantage. 
Many experiments have 
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A Convenient Method of Converting a Touring Car into a Delivery Truck, 
Simple and Generally Available Material being Used 


has been applied, the edges are concealed 
under a strip of wooden molding; the car 
is given a coat of paint, and the owner’s 
name and business is painted on both 
sides and rear of the body. 


A Good Bronzing Mixture 


A mixture that will not change the color 
of bronze is made from equal parts of 
amyl acetate (banana liquid), acetone, 
and benzine, with just enough pyroxyline 
dissolved in the medium to give it the 
- proper body. When using, shake it occa- 
sionally, to keep the bronze powder in 
suspension. The thin coat of pyroxyline 
left when the remaining liquids have 
evaporated will protect the bronze from 
the air. This is a good mixture for use 
on outside work, or where the ordinary 
bronze mixture rapidly loses its color and 
lustre. 


proved that, when the 
wood in large-joint work 
is not heated, the joints 
develop full strength only in spots. 

Uniform high strength in joints of large 
size may be secured by heating the wood 
in a hot box for 10 or 15 minutes at 120 to 
130° F. just before gluing. The heat from 
the wood keeps the glue from chilling, 
so that it remains liquid until pressure is 
applied 

It should be remembered that heating 
the wood retards the setting of the glue 
to some extent. In heavy woods, from 
which the heat escapes slowly, this re- 
tarding effect is more marked than in 
lighter woods, ° 


@ Wood has a tensile strength, parallel to 
the grain, up to 20 times as great as 
across it, and an elasticity 15 to 20 times 
as great, according to Forest Products 
Laboratory tests. The shearing strength, 
however, is very much smaller parallel to 
the grain. 
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Motor-Wheel Drive for Rowboat 


By L. B. 


A REAL power boat is within the reach 

and means of any owner of a motor 
wheel; all that is needed is an ordinary 
rowboat and some plumbers’ fittings. 

As shown in Figs. 1 and 2, the motor 
wheel is located so that its center is a 
little to one side of the center line of 
the boat, in front of the midship seat and 
slightly below it. The first requisite will 
be the motor-wheel bracket, and its con- 
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The Location of the Motor-Wheel Power Plant and 
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Shaft with Their Relation to the Center Line of the 
Boat is Shown in Figure 1. The Side View, Figure 
2, Shows How the Shaft is Attached to One Side 
of the Keel 
struction, from flat iron, will be readily 
understood by reference to the detail 
drawing, Fig. 3. Measurements for this 
bracket should be such that the hole for 
the motor-wheel connection will bring 
the center of the wheel to one side of 
the boat’s center, as shown in the plan, 
Fig. 1. This bracket is bolted to the 
starboard side of the boat, as in Fig. 3. 
The shaft is made of two lengths of 
galvanized-iron pipe. These two shaft 
sections are joined by a coupling made 
of pipe flanges screwed to the ends of 
the pipes, and then bolted together. Holes 
are drilled through the flanges and pipes, 
and metal pins are inserted to prevent 
their unscrewing. The forward end of 
the shaft, detailed in Fig. 4, is provided 
with a similar pipe flange, which is at- 
tached to a triangular piece, or spider, 


_i"10 ONE SIDE OF 


ROBBINS 


on the motor-wheel disk. This triangular 
piece is made from sheet metal, with 
holes drilled in each arm for attachment 
to the motor wheel. Holes, to corre- 
spond with those in the triangle, must be 
drilled in the motor-wheel disk, and the 
triangle bolted to it. The shaft should 
line up exactly with the center of the 
motor wheel, otherwise it will whip badly, 
to the detriment of the motor. Two flat- 
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iron bearings, shown in Fig. 5, are pro- 
vided for attaching the shaft to the under- 
side of the seat and to the side of the 
keel, respectively. The location of these 
bearings is indicated in Fig. 2. The in- 
side of both bearings, and the bearing 
surfaces of the shaft, should be smoothed 
and polished, and kept well oiled. 

The rear section of the shaft must 
pass through a shaft log, which is merely 
a wedge-shaped piece of wood, This 


Ruling Paper by Hand 


A filing card, or other form, may be 
ruled at a single stroke by using the simple 
holder shown in the illustration. Two 
pieces of wood are grooved to take the 
pencils, the 
number of 
grooves and 
pencils de- 
pending upon 
the number of 
lines desired. 
The pencils 
are inserted 
between the 
strips and 
firmly clamped 
by means of 
small bolts. A 
makeshift 
method is to 
take two rub- 
ber bands, the 
same width as 
the wooden 
strips, stretch 
one over each 








SS 
strip, then place the strips together and 


snap a third rubber band over both. The 
pencils are held by the friction of the 


rubber. The first method, however, is 
preferable, as the pencils are held in a 
more rigid manner. 


Using Small Shot for Large Game 


When large game is likely to be encoun- 
tered and nothing more than the usual 
shotgun charge of small shot is at hand, 
the problem may be solved by removing 
the outer paper wad from the cartridge 
and pouring melted tallow over the shot, 
after which the wad is replaced and the 
shell crimped. When the cartridge is 
discharged, the whole body of shot will be 
held together until it strikes the object 
aimed at. This method is practical also 
for killing beeves on the farm—G. G. 
McVicker, North Bend, Neb. 
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piece should be bored out to receive a 
pipe housing, or lining, of 1-in. pipe. If 
the housing is brought far enough inside 
the boat, no water will enter through it, 
but it may be packed by providing the 
simple stuffing box shown in detail in Fig. 
6. Openings that leak water are calked 
with strips of rag, soaked in white lead. 

As the motor operates at a fairly high 
rate of speed, the propeller should not 
have too much pitch. 


Pressing Clothes Properly 


Blue serge and similar hard-finished 
fabrics, when pressed at home, often show 
shiny spots and streaks over the seams 
and pockets due to the fact that the 
presser is possessed with the idea that the 
garment must be ironed until dry. 

Of course the nature of the fabric must 
be taken into consideration, but ordi- 
narily a neat job may be obtained by re- 
moving the iron and lifting the pressing 
cloth while the garment is still steaming. 
This allows the rising steam to lift the 
nap of the fabric, and, besides eliminat- 
ing shiny spots, imparts an appearance of 
freshness to the suit which can be 
obtained in no other way.—G. E. Hen- 
drickson, Argyle, Wis. 


Lawn Receptacle for Refuse 


For use in parks and private grounds 
an appropriate trash receptacle can be 
made from sections of a hollow log. The 
interior of the 
log is cleaned 
out and the 
bottom 
squared off to 
stand upright, 
then closed 
with l-in. 
boards. 

A wire 
basket is made 
to fit the cav- 
ity in the log by rolling a strip of wire 
cloth to form a cylinder of the proper 
dimensions, overlapping the edges a few 
inches, and fastening them together with 
wire; a wire bottom is attached in the 
same way. The log itself will usually be 
heavy enough to remain firmly in posi- 
tion, while the light, though strong, wire 
basket makes emptying an easy matter. 
The bark should be left on the log to add 
to its appearance; it may be kept from 
falling off by tacking with flat-head nails. 
—C. L. Meller, Fargo, N. Dak. 
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Reclaiming Tennis Balls 


With the opening of the tennis season, 
the problem of furnishing balls confronts 
the players. Players and dealers always 
have a number of “dead” balls on hand 
which can be reclaimed at a very small 
cost. They are made “live” again in much 
the same manner that a punctured bicycle 
tire is repaired. 

An old hypodermic syringe and needle, 
which can usually be obtained from a doc- 
tor for the asking, a tube of tire filler, 
and a bicycle pump constitute the neces- 
sary equipment for restoring the balls to 
usefulness. 

Simply fill the hypodermic syringe with 
the tire-filler compound, then puncture 
the ball casing with the needle, and squirt 
the compound into the hollow interior. 
All the balls can be treated before passing 
to the next operation and, in fact, it is 
desirable that the compound should be al- 
lowed to harden slightly. 

The piston is removed from the hypo- 
dermic syringe, and the barrel is connected 
to the bicycle pump by means of rubber 
tubing; the needle is again inserted into 
the ball, and on operating the pump, the 
ball is inflated to any desired pressure. 
On withdrawing the needle the puncture- 
proof compound fills up the minute 
needle hole, and holds the pressure inside 
the ball. The fluid is allowed to harden, 
after which the ball is ready for use.— 
Hale Little, Oak Park, II. 


An Improvised Heater 


A very satisfactory heater for taking 
the early-morning chill from the kitchen 
can be made 
from an old 
can. A me- 
dium - sized 
can is selected, 
punched with 
holes, and .in- 
verted over 
one of the 
burners of the 
gas stove, or 
hot plate. A 
small room 
can be warmed 
very quickly 
by a heater of 
this sort.—Oden Liljegren Fern, South 
Pasadena, California. 


@ When preheating a large casting for 
welding, always use a soaking heat. 


An Inexpensive Lighting Fixture 


Wishing to replace an inefficient dining- 
room electrolier with something more 
economical of current and better in 


An Attractive and Easily 
Made Fixture Designed 
to Replace a Crude and 
Inefficient Dining-Room 
Electrolier: Long Screws 
are Used in the Globe 
Holder so That the Shade 
Frame may Rest upon 
Them; the Shade is Thus 
Easily Moved While 
Cleaning the Globe 





appearance, the attractive and inexpensive 
fixture shown in the photographs was 
devised. 

An artistic silk shade was made over a 
wire frame, and a globe holder was at- 
tached to the lamp socket to support the 
shade. It may be found necessary in 
some cases to retap the screw holes and 
insert longer and larger screws, so that 
the wire shade frame will rest upon the 
projecting ends. 

The old fixture was taken down, and 
the new one, which is suspended from a 
brass fixture chain, was put up in its 
place so that the lower edge of the fringe 
would be about 16 in. above the table. 
A 75-watt nitrogen-filled lamp will be 
found to produce the most satisfactory 
results —L. H. Georger, Buffalo, N. Y. 


Cleaning Old Paintbrushes 


Many amateur painters and others ac- 
cumulate a number of brushes that have 
become hard because the water or tur- 
pentine in which they were set away has 
evaporated. 

Soaking in benzine or gasoline gives 
but poor results, but the brushes may 
be restored to good condition by soaking 
for a few hours in paint remover, then 
scraping off the surface paint, and finally 
washing out with warm water and soap. 
This will not hurt the brushes and will 
remove all paint. 











By Donald Wlac kay 


Part II— Pedestals and Bird Baths 


HE methods of making wooden forms 

described in Part I, and illustrated 
in Figs. 1 and 2, may also be used in 
making the vase and pedestal shown in 
Fig. 7. 

The forms for the top of the pedestal, 
or capital, and for the base, may be built 
up of molding sections, as shown; these 
moldings can be procured from any dealer 
in millwork; some forms of cap molding 
or plate-rail molding come in the shapes 
illustrated; if these are not easily obtain- 
able, the form 





a template working on the edge of a box. 

A square bottomless box, of the de- 
sired size, is placed upon the foundation 
board; a template is cut from galvanized 
sheet iron, to the proper shape, and 
fastened to a wooden guide, as indicated. 
After the cement has been placed in the 
box, the template is moved along each 
side in turn, the material scraped off being 
carefully removed. This method may, of 
course, be applied also to the making of 
the caps and base in Fig, 7. 

A simple 





HALF-ROUND MOLDING, 


may be built up TAPERED 


of simple sec- 
tions; half- 
round molding, 
tapered and 
nailed to the 
sides of the 
pedestal - body 
form, will form 
the grooves. 
The pedestal, 
base, and vase 
are preferably 
reinforced with 
wire mesh, and 
the pedestal 
may, by using a 
tapered wooden 
core, be cast 
hollow, thus 
saving material. 
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method of plac- 
ing the  ped- 
estals on the 
lawn is in 
dicated at B, 
Fig. 8. <A hole 
is cored in the 
base of the ped- 
estal; when it 
is set in posi- 
tion, a_ post, 
driven into the 
ground and a 
neat fit in the 
pedestal hole, 
will hold the 
unit firmly in 
place. 

The sundials 
used with the 
pedestals illus- 








——_ 





The whole 
piece may be 
cast as a unit, 
if desired, but if the cap, base, and ped- 
estal are cast separately, they, should be 
formed as shown in Fig. 6; this makes the 
unit much more solid than if the ends 
were merely left flat. 

A number of designs for sundial ped- 
estals and bird fountains are shown in 
Figs. 8 and 10. The bases and square 
capitals are cast in wooden molds, or 
made as shown in Fig. 11, by means of 
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Wooden Molds for Pedestals and Vases may be Built Up by 
Using Cap Molding or Simple Moldings, as Shown 
in This Illustration 


trated are not 
usually fastened 
in place, their 
weight being sufficient to hold them in 
position, but for light dials, or where a 
permanent fastening is desired, four small 
holes may be made in the cap by insert- 
ing shellacked and oiled plugs into the 
soft concrete. The dial is then mounted 
as suggested in Fig. 9, the holes being 
filled with neat cement. 

Little need be said about the bird bath 
and fountains shown in Figs. 10 and 12, 
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except that the fountain in Fig. 10 and 
the pedestals of Fig. 12 should be made 
by the method shown in Fig. 3, Part I, 
while the small bird bath, the top of the 
table, and basin of the fountain in Fig. 
12, can best be made by the fixed-tem- 
plate method illustrated in Fig. 5, Part I. 

Where a vase, pedestal, bird bath, or 
any similar article is already at hand, and 
it is desired to duplicate it, the best 
method, if the design is not too elaborate 
and has no undercut portions, is to make 
a plaster mold. 

The making of plaster molds for elab- 
orate pieces demands a great deal of ex- 
perience. We will, therefore, choose only 
such designs as can easily be made by the 
amateur, commencing with a simple rec- 
tangular vase. 

The vase shown in Fig. 13 can be made 
in a wooden mold; in fact, it would be 
advisable to make it this way, but it is 
convenient for illustration, and as a simple 
exercise for the beginner. 

The materials needed are: 


fine casting 
plaster, 


moist modeling clay, stearin, a 


- mney 





1ay— 


8 
HEIGHT OF PEDESTAL:A,40} 8,423 C 4237 
Fic.8 
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FOUNDATION BOARDS 


FORM FILLED WITH CONCRETE 


GALV.- IRON 
TEMPLATE 


FORMING 
THE BASE 


Various Designs for Sundial Pedestals, 


good heavy-bodied oil, such as lard oil, 
some loosely woven burlap, and orange- 
shellac varnish. 
Shellac the vase, inside and out, two or 
three coats, permitting each coat to 
harden before applying the next, then 
set the vase on the foundation board. 
Build up, on diagonally opposite cor- 
ners, with the modeling clay, as shown, 
making one face of each wall straight. 
Dissolve some stearin in kerosene, and 
apply a thin coat to the vase faces; coat 
the clay walls and foundation boards with 
the oil, then mix up the plaster. This 
should be mixed by first filling a wide 
basin with water, then taking up the plas- 
ter in double handfuls and sifting be- 
tween the fingers into the water. Some 
judgment as to the amount mixed and 
the proper consistency is necessary; 11 
cups of plaster to 7 cups of water is 
about the right proportion. Build the 
plaster onto the vase, as shown in the 
plan, and allow it to harden. When it 
has hardened, remove the clay and scrape 
two holes, about 4% in. deep and ¥% in. in 


~ 


HOLE FOR 
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METHOD OF FASTENING 
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Bird Baths, and Fountains are Shown in Figures 8, 10, ‘and 12. Figure 
9 Illustrates a Method of Fastening Sundials to Pedestals; Figure 11, 


Molding Bases by the Template Method 





948 


diameter, on each end face of the half 
mold. These are known as “joggles,” or 
“joggle holes,’ and when the other half 
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MODELING. 
CLAY 





FOUNDATION 
BOARDS 


LOCATING HOLES 
OR JOGGLES 
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ONE-HALF OF MOLD CASE 








The Making of a Simple Plaster Mold for a Rec- 
tangular Vase: This Is a Good Exercise 
for the Amateur Concrete Worker 
of the mold is cast, small projections fit 
nto the holes, thus locating the halves 
accurately. 

Shellac and oil the exposed edges of 
‘he half case, and then plaster on over 
‘he remaining sides of the vase, to form 
he other half of the mold. Coat the in- 
side of the vase with stearin and fill with 
olaster, then lay a strip of wood, with a 
woodscrew in the center, across the cen- 
er of the vase, sinking the screw down 
into the soft plaster. This will form the 
core of the mold. The core may, if de- 


sired, be made of wood, well shellacked. 
When choosing designs to copy, it is well 
to pick one having the interior well 
tapered, so that the core may be made in 
one piece. If the plaster mold is to be 
used for many pieces, it should be rein- 
forced with burlap. This is cut into two 
lengths, each a little shorter than the 
length of two sides of the vase, and some- 
what narrower than its height. 

When the plaster is applied to the vase, 
to about half the thickness of the case, 
one of the lengths of burlap is dipped into 
the plaster and applied to the case; the 
remaining portion of the plaster is then 
applied over the burlap to the proper 
thickness, This strengthens the case con- 
siderably. 

When the core and casing have hard- 
ened, give them two coats of shellac, then 
a light coat of stearin, and assemble them 
on the foundation boards. The two 
halves of the mold may be held by dip- 
ping strips of burlap in a thin plaster 
mixture and pasting them over the cor- 
ners of the case. These, when hard, will 
hold the case firmly. Suspend the core 
in the center of the case, by means of the 
wood strip, and pour in the concrete. 
When this has hardened, remove the bur- 
lap strips, pull out the core, and with- 
draw the case carefully. Cover the vase 
with wet cloths for two days, then place 
it in a tub, and keep it covered with 
water for several days. 

Further instructions in making plaster 
molds will be given in the next install- 
ment. 





Packing Fragile Goods in Straw 


A Japanese method of packing fragile 
porcelain, and similar articles unaffected 
by moisture, involves the use of wet hay, 
or straw. 

Long-strand straw is soaked overnight 
so that it will be soft and pliable. The 
strands are wrapped around each piece 
closely and tightly, the smaller pieces he- 
ing gone over twice, and the larger ones 
three times in the same manner. Then 
the straw-wrapped articles are packed in 
boxes, or barrels, and the interstices are 
tightly stuffed with the same material— 
Mrs. Chas. C. Neale, South Minneapolis, 
Minnesota. 


@ Rust stains on glass may be removed by 
rubbing with a rag dipped in a solution of 
seven parts muriatic acid in 30 parts water, 
to which a few drops of iodine have been 
added. Finally polish with a soft dry cloth. 


A Feather Airplane Dart 


Four feathers, a nail, and some string 
are all the materials needed for making 
a glider that 
will fly grace- 
fully through 
the air for 
considerable 
distances, 

The feathers 
are cut and 
fitted together 
as shown in 
the drawing, 
the nail being 
placed horizontally in front of the wings, 
to keep the glider “trimmed.” 

The feather dart is shot in the same 
manner as a paper dart, and as the feath- 
ers are stronger, it will last much longer 
than the paper article—J. E. Loucks, 
Cleveland, Ohio. 
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Rejuvenating Old Floor Rugs 


When the floor rug has become so 
much worn as to show holes, or other 
signs of decreasing usefulness, it may have 
its life lengthened by a simple process, 
Turn the rug upside down, and, after sew- 
ing or gluing pieces of burlap over any 
holes or thin spots, make a paste of com- 
mon gloss starch, thinned to the con- 
sistency of paint, and thoroughly saturate 
the upper surface of the rug, brushing it 
smooth and even. When the starch has 
dried thoroughly, apply a ground coat of 
any good floor-graining varnish, and when 
this has hardened, the second, or grain- 
ing, coat is applied, followed, when dry, 
with a coat of floor varnish. 


Handy Spools for Coil Winding 


A good substantial spool is the first 
step in winding any coil for an electro- 
magnet, if it is to be prevented from col- 
lapsing or “loosening up.” 

Get a piece of brass tubing a little 
longer than the finished coil is to be; 
thin brass tubing is best, but if it cannot 
be had it is entirely possible to make one 
from a piece 
of sheet brass. 
The joint need 
not be sol- 
dered, al- 
though this is 
advisable. 

The ends of 
the tube are 
slotted for a 
short distance 
with a hack- 
saw, as shown 
in the draw- 
ing, to form 
lips which are 
bent‘over the coil ends and serve to hold 
them securely in place. The coil ends 
are preferably made of fiber in the form 
of washers, with the hole at the center 
just large enough to slip over the ends 
of the tube. The lips are bent over at 
right angles, and care should be taken to 
see that the ends are perpendicular, as 
failure in this respect is sure to make it 
dificult to wind the coil evenly. 

Several layers of paper are glued or 
pasted around the core, shellacked, and 
allowed to become thoroughly dry before 
starting the winding, and the coil, when 
wound, should also be wrapped with one 
or two layers of shellacked paper to pro- 
tect the wires from injury.—Curtis Rals- 
ton, Springfield, Ohio 


MAGNET WIRE, - SEVERAL LAVERS 
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A Simple Canoe Awning 


Canoeists are familiar with the disad- 
vantages of their craft in the lack of pro- 
tection from the burning effects of the 














A Neat Awning for the Canoe Adds Greatly to the 

Pleasures of Such a Boat, This Awning can be 

Stowed Away Compactly and Set Up in a Few 
Minutes 


sun. However, a very neat and effective 
protection is afforded by an awning of 
the type shown in the drawing. 

The awning consists of five pieces, 
the canvas awning and four removable up- 
rights. Naturally, no dimensions can be 
given, the awning being made according 
to the length and width of the canoe. The 
uprights are made of 1-in. square material, 
rounded at both ends to fit into ™%-in, 
holes in the thwarts, or gunwales, and 
into the stretcher across the top. If it is 
not desired to drill holes in the canoe to 
hold the awning supports, there are vari- 
ous types of sockets that can be bought 
or easily made. The canvas awning strip 
has a stretcher inserted through a hem 
at each end, and a light rope is tied to the 
awning, as indicated. After the uprights 
are in position, the awning is stretched 
across them, and the ends of the ropes 
are made fast through conveniently 
located screweyes. An awning of this, or 
any other type, positively should not be 
used in waters where danger of sudden 
wind exists—H. E. Mende, Irvington 
New Jersey. 


Removing Enamel Insulation 


Amateur electricians have their troubles 
winding coils with enamel-coated wire 
particularly with the finer sizes, as it is 
very difficult to scrape off the insulation 
without breaking the wire. By passing 
the wire through the flame of a gas burner 
several times, the enamel will be melted, 
and will drop off.—Paul I. Schmidt, Meno, 
Oklahoma. 
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Smoking Out Underground Animals 
A woodchuck or other burrowing ani- 


mal cannot remain long underground if 
the device shown in the drawing is used. 








} 
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‘CARDBOARD CONE 





HOSE 





nh 5 seamed 
“Smoking Out” Woodchucks, Rabbits, and Other 
Burrowing Animals is Greatly Simplified by 
Using an Apiculturist’s Bee Smoker 





A funnel-shaped cardboard cone, about 1 
in. in diameter at the small end and large 
enough to cover the opening of the bur- 
row at the other, is connected to a bee- 
keepers’ smoker by an 8 or 10-in. length of 
garden hose. The smoker is filled with 
rags and lighted, the large end of the cone 
being placed over the hole and a wet 
gunny sack packed around the cone and 
hole. With the rags burning and mak- 
ing a good smudge, the bellows of the 
smoker is worked, to drive the smoke 
down into the burrow. A little of this 
treatment will speedily bring any animal 
out of his “emergency” entrance, dazed 
and stifled —Truman R. Hart, Ashtabula, 
Ohio. 


Growing Large Grapes 


By making use of a method not widely 
known, fruits of large size can be obtained 
from trees and vines. The idea is based 
on certain characteristics of the sap flow 
in the plants. The sap that contains 
the plant nourishment goes up in the 
outer cells of the sap wood; it descends 
late in the season, not through the same 
cells but through the large so-called sieve 
cells of the inner bark. 

A prize-winning bunch of grapes was 
produced by an application of this knowl- 
edge in the following manner: The 
grower -first selected a perfect bunch of 
grapes growing from a good, strong cane; 
next, he cut off all bunches above it on 
the same cane, and just below the selected 
cluster the cane was girdled, the bark be- 
ing removed in a band about 1 in. wide. 
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A paper bag was then pinned over the 
bunch. 

When the sap started back along the 
canes to the roots, it would be richly 
laden with the starch manufactured by 
the leaves. Ordinarily this nourishment 
would go largely to the roots, there to be 
stored. In this case, however, the ring of 
bark that was removed acted as a dam, 
beyond which the downward-flowing sap 
could not pass. Consequently the sap 
would be backed up and be converted into 
fruit, which would naturally be larger 
than normal, 

The professional horticulturist calls this 
method “ringing,” and there are other 
ways in which it can be applied to special 
situations. It is a fact observed by fruit 
growers that a very heavy crop which 
bends the branches of an apple tree far 
down, seems to establish the bearing habit 
so that afterward the tree will bear unusu- 
ally well. ~The scientific explanation is 
that the bending down of the branches 
has constricted the inner bark, and the 
downward flow of sap is distinctly below 
normal. 

A selected branch of a fruit tree can be 
made to bear better by twisting a wire 
around it. A young apple tree can be 
brought into bearing earlier than normal 
in the same manner, and a backward pear 
tree can be stimulated to fruit by weight- 
ing down the ends of the long branches 
in summer and throughout the dormant 
winter period. This will often force pro 
ductiveness the next year. The secret of 
the abnormally large pears, apples, and 
other fruits grown on dwarf trees lies in 
this general principle; an imperfect union 
at the grafting point prevents the normal 
downward flow of sap, and the dammed- 
up plant food goes into fruit. 


Cowbell Holder for Drum °” 


The trap drummer of an orchestra uses 
a holder for his cowbell that slips over 
one of the 
tightening 
rods of his 
drum, both: 
the holder and 
the bell being 
almost in- 
stantly re- 
moved. 

Hard maple 
is usedfor 
making the 
holder, and 
two slots are cut for attachment to the 
drum and for holding the bell, the under- 
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side of the block being curved to con- 
form to the drum shell. The maple block 
gives a better, clearer tone than the same 
article made of metal—M. E. Duggan, 


Kenosha, Wis. 


Paste for Mounting Photographs 


A good paste for mounting photographs 
is made by mixing 1242 oz. of white dex- 
trin in 15 oz. of water, and then adding 
2 oz. of sugar, 42 oz. of powdered alum, 
and 34 oz. of carbolic acid. The ingre- 
dients are thoroughly stirred until they 
are evenly mixed and no lumps remain. 
—Robert Page Lincoln, Minneapolis, 
Minnesota. 


Hollow-Log Bird Houses 


Using sections of hollow logs, bird 
houses that are far more attractive than 
almost any kind made of boards, are 
easily made by those who delight in 
watching their feathered friends. 

The type 
shown in the 
drawing is 
made from a 
length of log 
mounted on a 
pole. The 
piece of log is 
thoroughly 
cleaned of all 

rot and is held in place be- 
tween the circular bottom 
platform and the solid top 
with long bolts, as indi- 
cated in the illustration. 
The thickness of the 
walls will be determined to some extent 
by the amount of sound wood in the in- 
terior of the log, although if this is too 
thick, it can be cut down by using a car- 
penter’s gouge. Holes are drilled through 
the sides, and the interior may be divided 
off into several compartments by suitable 
partitions, 

Most pleasing proportions are obtained 
with a bird house of the type shown, 
when the section of log forming the body 
of the house is about 2 in. longer than its 
diameter, the height of the cap or top be- 
ing made a little less than that of the 
walls. Such a bird house can be mounted 
on the end of a pole, as shown, or, by 
putting a screweye into the center of the 
cap, suspended from a tree branch. 








@ Old dry cells may be used as weights 
for closing doors, and similar purposes. 





Making a Catamaran Raft 


A simple raft, that will meet the re- 
quirements for an inexpensive and simple 








A Useful Boat, Built of Logs as a Catamaran Raft, 
Takes the Place of a Regulation Rowbcat When 
the Latter is Not Easily Obtained 
boat, can be made from two or three 
logs in the manner indicated in the draw- 

ing. 

Two logs, about 12 ft. long, are used 
tor the sides, and connected with cross 
pieces, spikes or wooden pegs being used 
to secure the parts together. A piece of 
split log answers for a seat, and two forked 
branches, inserted into the sidepieces, 
make satisfactory oarlocks. In the ab 
sence of regulation oars, pieces of board 
can be cut to approximately the prope 
shape. 


An Adjustable Reading Lamp 


An adjustable lamp that can be carried 
around in the traveling bag and at- 
tached to a dresser, chair, or bedstead, can 
be easily and 
cheaply made 
from a camera 
clamp of the 
type shown in 
the drawing. 

The thread 
ed stud of the 
clamp is sol 
dered into a 
short nipple 
thatis screwed 
into the pipe 
tee, the lamp 
socket being 
attached by 
another nipple 
to the oppo- 
end of the tee. The lamp cord is 
led to the socket through the side open- 
ing of the tee, as indicated. —P. L. Lowry, 
Brooklyn, N. Y. 


NIPPLE SOLDERED 
TO CLAMP 


site 
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An Automobile Kitchenette 


The automobile kitchenette shown in 
the accompanying photographs was used 
during a 3,300-mile tour, with the utmost 
satisfaction. 

The box is made of wood, and the sides 
are cut to follow the curve of the body 
of the car, a piece of tin being used for 
the back. The cover is hinged at the bot- 
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Obtaining Red Tones on Prints 


To obtain red tones on photographic 
prints, it is much better to procure the 
desired color by chemical means than by 
dipping in a dye solution. By the for- 
mer process the whites are left clear, 
but, when using dyes, the whites are in- 
evitably stained. 

The prints are first bleached out in a 
solution of 7 oz. distilled 
water, 100 gr. potassium 
bromide, and 75 gr. potas- 
sium ferricyanide 
(poison). The bleached 
prints are then trans- 
ferred to a sepia-toning 
solution, composed of 25 
gr. sodium sulphide in 10 
oz. of water. The oper- 
ation can be_ stopped 
here, and the _ prints 
washed and dried in the 
usual way if a sepia tone 





An Automobile Kitchenette Constructed at a Cost of 
with the Table Support Folded. At the Right, the 


tom and drops down to form a table, 
the legs of which are made of a piece of 
14-in. round-iron rod, bent as shown and 
fastened to the door with staples. Bolts 
are used for attaching the box to the 
running board, while a U-shaped strap 
at the top passes over one of the brackets 
supporting the top bow. 

The cost of the whole arrangement, in- 
cluding the paint, did not exceed a dol- 
lar—Harry E. Forbes, Van Wert, Ohio. 


A Flowerpot Refrigerator 


An ordinary unglazed-clay flowerpot 
can be used for keeping butter and sim- 
ilar articles of food cool in hot weather. 

The dish con- 
taining the food 
is set into a larger 
dish, as shown in 
the drawing, and 
the flowerpot is 
inverted over it. 
Water is poured 
in the larger dish 
and the whole ar- 
rangement is set 
insome place 
where there is a 
free circulation of 
air. The porous clay pot absorbs the 
water, which, rapidly evaporating, keeps 
the contents of the food dish sweet and 
cool for a reasonable length 
C. A. Pease, Monrovia, Calif. 


FLOWER POT 


Less than a Dollar: 
The Picture at the J.eft Shows the Appearance of the Box When Closed, 
Cabinet Is Open 


of time.— 


is desired. An additional 
solution is required to 
impart the desired red 
tone. This solution is composed of 10 gr. 
gold chloride and 100 gr. of ammonium 
sulphocyanide, dissolved in 10 oz. of pure 
water. The prints are allowed to remain 
in this bath until the desired tone or 
shade of red is obtained, when they are 
removed, washed, and dried. 


Coins Used for Weighing 


In photographic laboratories and other 
places where small quantities of chem- 
icals or other materials are measured by 
weight, ordinary coins can be used for 
weights. 

A copper cent weighs 50 gr., a nickel 
80 gr., a 10-cent piece 40 gr., while a. quar- 
ter and a half dollar weigh respectively 
90 and 190 gr. A slight allowance should 
be made if the coins are badly worn or 
“slick.” It should also be borne in mind 
that apothecary’s weight, which consists 
of 480 grains to the ounce, is generally 
used in the preparation of photographic 
chemicals, 


Keeping Coffee Hot 


To keep a cup of coffee hot for a longer 
period, the cream and sugar should be 
added as soon as possible after the cof- 
fee has been poured. The cream and 
sugar absorb a certain amount of heat 
which would otherwise be dissipated as 
the beverage cools. 








Making High-Frequency Oudin and Tesla Coils 
By F. L. BRITTIN 


IGH-FREQUENCY coils are easy 

to make, and the materials are, for 
the most part, to be found around the 
average radio laboratory. Most experi- 
menters want either an Oudin or a Tesla 
coil, and as they usually have all other 
necessary equipment on hand, such as 
transformers, high-tension condenser, and 
rotary gap, it is comparatively easy to 
gratify their ambition. 


The wooden disks, as shown in the 
drawing, are made to fit into the ends 
of the secondary; the bottom disk is 
screwed to the base, and the top one is 
drilled through the center to accommo- 
date the brass rod leading to the ball, 
and is then attached to the tube. A neat 
cap for the coil is made from a 7-in. 
phonograph record; the hole at the 
center being enlarged to take the brass 

rod, and small holes be- 
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given two or three coats | | 

of sheilac, and when the sue 
last coat has dried, a 
single layer of No. 26 
louble silk-covered mag- 
net wire is wound on, 
Start the winding 1% in. 
from the upper end of 
the tube, first fastening 
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the end and allowing a 
loose end, of about 8 in., 
for connecting to the 
brass rod. Wind to within 1% in. of the 
lower end. Small holes are made in the 
tube at the start and finish of the wind- 
ing, and the loose ends of wire are pulled 
through and fastened. When the wind- 
ing has been finished, it is given a coat 
of shellac, which is allowed to dry thor- 
oughly before proceeding further. 


Oudin and Telsa Coils may he Made of Such Simple Materials as Cardboard 
Tubes, Discarded Phonograph Records, 


Scraps of Brass, Wood, and Fiber 


The secondary having been completed 
and connections made, the maker must 
direct his attention to the primary wind- 
ing. This winding consists of eight turns 
of l-in. copper ribbon, which is held to 
the base by four wooden cleats, as indi- 
cated; these cleats are slotted, to sepa- 
rate the individual turns from each 
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other, Flexible leads, with helix clips at- 
tached to one end, are connected to the 
binding posts, as indicated, to complete 
the instrument. Using a 1%-kw. trans- 
former and a regular single-unit, oil-im- 
mersed, high-tension type condenser, 
sparks from 10 to 16 in. long can be 
drawn from the coil, which is connected 
in circuit as shown in the diagram, 

The Tesla-type coil is simple to make 
and operate, and consists of a secondary 
winding of a single layer of No. 28 single 
cotton-covered magnet wire over a well 
shellacked 5 by 18-in. cardboard tube. 
After the winding has been applied, it is 
given two coats of shellac, each of which 
is allowed to become thoroughly dry. 
The wire is wound around the tube to 
within 1 in. of each end, and two small 
holes are punched through the cardboard 
at the terminals, for drawing the wire 
through and fastening it. After the wires 
have been looped and made fast to the 
tube, the ends are brought to the bind- 
ing posts and soldered. The secondary 
end disks are turned to fit the ends of 
the tube snugly, and are drilled through 
their centers to receive the %4-in. glass 
rod, or tube, which is supported in blind 
holes in the endpieces; this glass sup- 
port is 21 in. long; if glass cannot be ob- 
tained, a wooden rod of the same dimen- 
sions will answer as well. The end 
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blocks supporting the coil are drilled at 
the center of their upper edges to take 
1%-in. rods of fiber, to the upper ends of 
which the secondary binding posts are 
screwed, as shown. 

Seven turns of 46 by %-in. brass ribbon 
form the primary, the separate turns of 
which are held apart by means of wooden 
strips, or cleats, to which the ribbon is 
fastened with small tacks or screws. The 
terminals of the primary are brought out 
and fastened to the bases of binding 
posts, which are elevated from _ the 
wooden base on short posts of hard rub- 
ber or fiber. Similar fiber posts, fastened 
to one of the cleats, are used to support 
the primary, and keep it properly spaced 
with relation to the secondary. The 
wooden parts of the instrument are made 
from yellow pine to the dimensions 
shown in the drawing, and finished with 
black asphaltum paint. The wire elec- 
trodes slide back and forth through the 
secondary binding posts, and regulate 
the length of spark as desired. A Tesla 
coil of this type is very powerful, and 
with it many interesting experiments 
with currents of high frequency can be 
performed without difficulty. The cir- 
cuit in which a coil of this kind is used 
requires the same type of condenser as 
that shown in the wiring diagram of the 
Oudin coil. 





Display Rack for Electric Lamps 


In order to display the various sizes 
and styles of electric-lamp bulbs carried 
in stock, a western dealer uses the dis- 
play rack shown in the photograph. 

The rack is made of metal tubing, the 
wires being 
concealed in- 
side, and pull- 
chain lamp 
sockets are 
used so that 
the customer 
can operate 
them easily, 
although key 
sockets may 
be used, if de- 
sired. 

This ar- 
rangement 
saves much 
time for the 
dealer, mak- 
ing it unnec- 
essary to take 
bulbs from 
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shelves, open packages, and place one 
after another in a socket; in addition, the 
customer is able to compare the light 
given by the different bulbs fairly, be- 
cause he can see them burning side by 
side-—John A. Ford, Los Angeles, Cali- 
fornia. 





Beech Leaves to Stuff Beds 


Dry beech leaves make an excellent 
material for stuffing beds, as they are 
surprisingly springy and comfortable. 
The dry leaves are gathered in the fall 
and may be mixed with other leaves, but 
beech should predominate. The leaves 
have an agreeable odor and will not har- 
bor vermin.—S. Leonard Bastin, Bourne- 
mouth, Eng. 


@Special care should be given to the 
storage of oxygen and acetylene tanks. 
Acetylene is classed as an explosive with 
other hydrocarbon gases, and only a lim- 
ited number of containers should be 
stored in one place. Oxygen tanks should 
be stored in a separate place from acet- 
ylene tanks. 
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Washbasin for Camp or Summer Home 


A stationary washstand that lacks only 
the refinements of the home article, can 
be installed in any summer home or camp, 
and fitted with drainpipes, at a very slight 
expenditure of money or effort. A tin 
washbasin of any convenient size, and 
the proper amount of tin speaking tube 
and fittings are all the materials needed. 
The speaking tube comes in lengths of 
about 5 ft. and is so formed that the sec- 
tions fit into elbows, tees, and the like. 
A hole is cut in the bottom of the basin 
with a chisel, smoothed with a half-round 
file, and an elbow soldered to the bottom. 
The basin can be supported in a frame 
made from an old box, and the drainpipe 
is run outside the house into a pit. 


Handle Grips Made from Old Tire 


Rubber handlebar grips for bicycles or 
motorcycles are more or less expensive, 
and an acceptable substitute can be made 
by cutting suitable lengths from an old 
nonskid bicycle tire—Clay Hewes, N. 
Chatham, N. Y. 


Keeping the Dishpan from Sight 


The household dishpan doesn’t seem 
to fit properly anywhere, and its disposi- 
tion furnishes 
something of 
a problem to 
the mistress 
of one of the 
present ideas 
in ‘‘apart- 
ments.” 

The drawing 
shows clearly, 
how, in one 
instance the 
dishpan has 
been con- 
cealed, when 
not in use, un- 
der a_ table, 

might even 
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although the same _ idea 
be more satisfactorily applied to the 
underside of the sink drainboard. The 
pan rests on a hinged board under the 
table, is held in place by properly placed 
pegs, and is raised to, or lowered from, its 
place of concealment, by a light wire or 
string passing through screweyes. A 
ring on the end of the string is slipped 
over a hook on one of the legs when the 
pan is in place and hidden from view.— 
Lloyd R. Dickens, Stratford, Ont. 
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Artistic Rustic Signs 


As signposts to guide visitors to camp 
sites, or for other like purposes, nothing 


Rustic Signboards That 
Are in Entire Harmony 
with Their Surroundings 
at the Summer Home or 
Camp, can be Made from 
Twigs Tacked to a Board 
Support and Finished in 
an Appropriate Manner 


serves the purpose, or harmonizes with 
the surroundings, quite so well as a rus- 
tic sign of some sort. Two examples of 
such work are shown in the engraving: 
the larger one shows a very attractive 
piece of work made from poplar twigs 
tacked to a light board, the whole being 
finished off with a coat of shellac or var- 
nish. The smaller picture shows a sim 
ilar sign in which heavier material has 
been used. Enough small nails should be 
used, when tacking the twigs in place, to 
prevent the bark from peeling off. 


When Spark Plugs are Oil-Clogged 


Frequently some one cylinder of an 
automobile engine is subject to excessive 
oil leakage, with the result that the spark 
plug fails to fire. While a fresh plug will 
start the cylinder firing, this is not always 
at hand. By shifting the troublesome 
plug from one cylinder to another, the 
trouble may be overcome, temporarily at 
least. Where the cylinder fires regularly, 
the plug seldom needs cleaning, as the 
dirty plug will be gradually cleaned by 
the heat of combustion in the cylinder.— 
G. A. Luers, Washington, D. C. 


Gathering Dead Leaves 


A 5-ft. square of cloth, having light 
sticks of equal length tacked to opposite 
sides, makes a simple device for gathering 
dead leaves quickly and easily. The 
leaves are first raked into piles in the 
usual manner, and are then gathered by 
holding one of the sticks at the base of 
the pile on one side and passing the other 
over and under the heap.—QOscar C. Place, 
Boulder, Colo. 








An Illuminated Gatepost 


A pleasing and substantial gatepost, 
built of concrete and field stone and pro- 
vided with an electric lamp, 
such as shown in the pho- 
tograph, gives the visitor 
and passer-by a pleasant im- 
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An Electrically Illuminated Gatepost of Concrete and 
Field Stone Provides an Attractive and Substan- 
tial Entrance to Public or Residential Premises 


pression. The foundation may be either 
concrete or stone sunk into the ground, 
with a flare at the bottom as indicated in 
the insert. When laying the foundation, 
provision should be made for the pipe con- 
duit through which the wires are led to 
the light. 

In forming the post of concrete, the 
central part can be poured in an ordi- 
nary box form and later faced with 
masonry, as desired. 

Each of the four windows is about 6 in, 
square. Three of them are of the fixed- 
sash type, and the other is provided with 
a hinged door for renewing the bulb as 
may be necessary. A stone or concrete 
slab, about 2 in. thick, is used to cap 
the post, and this overlaps about 1 in. 
on each side. 

The light is controlled by a_ switch 
located in the house or at any other con- 
venient point—Frank W. Harth, Bayside, 
Long Island. 


@If a cupboard door that is held shut 
by friction alone becomes loose, stick a 
large thumbtack in the edge. 
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Novel Uses for the Hectograph 


The hectograph, as an office conven- 
ience, is well known, and some workers 
have utilized it as an aid in certain kinds 
of drawing, where a number of copies are 
required. Anyone who has worked with 
tracings knows how soon the paper wears 
out and how the finer details are lost or 
altered. The hectograph makes many 
copies before a new drawing is needed 
and is particularly desirable in reproduc- 
ing detail and insuring uniformity. It 
can do still more, and reproduce flat 
washes of its various inks, red, green, 
violet, and black. In spite of their crude 
aniline character, these inks, when thinned 
a little and used with discretion, give flat 
tones equivalent to a first wash which it 
is easy to bring up to the right shade with 
water color or crayon; it will even repro- 
duce colors made with certain of the 
package dyes. 

Hectographs, with directicns for using, 
are obtainable at office-supply stores in 
various sizes; but as they are rather ex- 
pensive in the larger sizes, the experi- 
menter can make his own hectograph 
from the following recipe: white glue, 
4 oz.; water, 8 oz.; glycerin, 8 oz. Dis- 
solve the glue by setting the vessel in 
boiling water until the glue is thoroughly 
liquefied and at this point add the glycerin, 
mixing thoroughly and straining through 
a fine screen into a shallow pan, preferably 
square or oblong in shape. Before using, 
the mass should be allowed to cool about 
six hours or until it is a firm jelly. This 
mixture works best at a temperature of 
70 to 75°. For hot-weather use it would 
be advisable to add about 1% oz. more 
glue. 

In preparing drawings for reproduction, 
use a fine pen and draw firmly and 
evenly, using just enough ink to make a 
full, glossy line. Allow the ink to dry 
thoroughly befcre placing the drawing 
on the hectograph. Use paper with a firm 
texture and of sufficient surface to pre- 
vent absorption of the ink. When making 
drawings of buildings, or other objects 
where more or less accuracy is desired, 
the hectograph-ink drawing may be made 
on tracing paper or on the photograph or 
blueprint itself, although the paper of the 
latter is a little too absorbent. In making 
flat washes, get the ink on evenly with 
the first few strokes of the brush, or the 
result will be patchy to work over. In 
printing candle shades, only half of the 
design need be drawn, if care is used in 
registering and printing. Any part of a 
design may be stopped out by laying a 
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bit of paper over it while printing. In 
applying a wash over the printed tone, 
work quickly, with the brush not too wet, 
to avoid spotting and spreading the ink 
beneath. Small outline drawings, espe- 
cially, if made in one or two colors of 
ink, can often be used without retouch- 
ing, for place cards, invitations, announce- 
ments, and the like—Corinne Rockwell 
Swain, Philadelphia, Pa. 


Swing Made from Machine Seat 


A stamped metal seat, such as used on 
mowing machines, can be converted into 
a neat and substantial children’s swing. 
Two holes are drilled at opposite points 
into the front and rear edges of the seat, 
which is then suspended from a tree or 
ceiling by means of chains—Mrs. Ruth 
Darling Shultis, Greeley, Colo. 


Eliminating Dampness in Closets 


Closets and cupboards that have a 
damp, musty odor can be sweetened by 
placing a dish of unslaked lime (quick- 
lime) inside. The lime will absorb the 
moisture, gradually slaking itself; as this 
occurs, fresh lime should be added. The 
lime also can be used in refrigerators. 


Low-Water Alarm for Auto 


A simple attachment for indicating the 
amount of water in an automobile radia- 
tor, and which 
also indicates 
boiling, con- 
sists of a float 
attached to 
the filler cap. 

A shel- 
lacked-cork 
float is at- 
tached to the 
end of a piece 
of brass wire, 
led upthrough 
a short tube, 
and through a 
hole in the fill- 
er cap, the 
tube being 
soldered to 
the underside of the cap. The upper end 
of the wire can be simply bent over, of 
fitted with a bright-colored wooden bead, 
the position of which serves to indicate 
the water level in the radiator, or, by its 
violent movement, giving warning of the 
water boiling. 








BENT TO HOLD 
CORK FLOAT 


CORK FLOAT 
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Attachment for Stove Heats Water 
To make the coal-burning cookstove 


in his home suitable for heating water 
the year round, whether coal is burned 





The Burner from an Old Gas Stove, Used to Heat 
Water, Dispenses with the Need of Maintaining a Coal 
Fire in the Coal-Burning Cookstove in Hot Weather 


in the stove or not, a westerner has de 
vised a simple gas attachment, by means 
of which the water can be heated with 
gas when it is not desirable to use the 
ordinary fuel. 

This attachment consists of an ordi 
nary burner taken from the oven of an 
old gas range; it is about 15 in. long and 
is connected to a convenient gas jet with 
a rubber tube. In hot weather, when 
warm water is wanted, the burner is laid 
in the firebox and lighted, instead of 
building and maintaining the coal fire. 
The flames come in contact with the 
heating coil of the “water and the 
water is heated quickly. When it is de 
sired to return to coal or wood, the burner 
is lifted out of the firebox and laid to 
one side. This attachment, properly sup 
ported under the grate, may alse be used 

substitute for paper and sticks when 
lighting the thus much 
labor. 


e 99 
back, 


as a 
coal fire, saving 


@ When oil ignites, do not attempt to 
quench it by throwing on water; this 
merely spreads the flame. Throw on sand 
or sawdust in sufficient quantities to ex 
clude the air; this will smother the fire. 
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Repairing a Broken Mandolin Brace 
Permitting a mandolin to remain in a 


damp place resulted in a broken brace 
and a caved-in top, due to the pressure 





BRACE REPLACED 
UPPER CLAMP 











LOWER CLAMP 











Repairing a Broken Mandolin Brace and a Caved-In 
Top without Having to Send the Instrument to the 
Factory, by the Use of a Simple Wooden Clamp 


of the strings on the bridge. The brace, 
located directly underneath the bridge of 
the instrument, could not be reached on 
account of the small size of the hole in 
the sounding board, which added to the 
difficulty of making a repair. After two 
or three unsuccessful attempts at repair 


without special preparation had _ been 
made, the following method was used 
successfully. 


A clamp was made, as in the drawing, 
from 34 by 2-in. hardwood, with a lower 
piece, about 6 in. long, provided with a 
block on one end, and a hole and slot in 
the center. The upper part of the clamp 
was made with a similar block at one 
end cut out to clear the fingerboard, and 
a bridge, fashioned to rest on top of the 
instrument near the edges, on the other. 

Using the broken pieces of the old brace 
as a pattern, a new one was made, and, 
holding the mandolin upside down, the 
brace, well smeared with glue, was placed 
as nearly in the proper position as pos- 
sible. The lower half of the clamp, in- 
serted through the sound hole, was placed 
with the block resting under the end of 
the fingerboard. The head of a ‘%4-in. 
bolt was inserted through the hole, 
secured by sliding into the narrow slot, 
and then fastened through the upper half 
of the clamp with a wingnut. After ad- 
justing the upper clamp so that one block 
bridged the fingerboard and the other one 
rested on the edges of the instrument, 
the wingnut was given a few turns, bring- 
ing the brace*back into position, and the 
top of the mandolin with it. When the 
glue had been allowed to harden properly, 
the clamp was removed.—C. M. Vail, San 
Francisco, Calif. 
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Roller Skate Aids Crippled Cycle 


As he was about to start for school on 
his bicycle, a schoolboy discovered that 
the tire of the front wheel was carrying 
a big tack in the tread. In this emergency 
he strapped one of his roller skates se- 
curely to the rim of the wheel, secured the 
wheel firmly to the fork, and was able 
to get to school in time for roll call. 


Making Sealing-Wax Beads 


Beads of individual design and appear- 
ance require no more elaborate or ex- 
pensive apparatus and materials than an 
assortment of colored sealing wax, a steel 
knitting needle, and an alcohol lamp, the 
latter being used in preference to any 
other flame, because it leaves no deposit 
of soot on the wax. 

First, break off a piece of sealing wax 
about the size of the bead to be made, 
heat the knitting needle and press it care- 
fully into the wax as indicated in Fig. 1. 
Hold the piece of wax over the alcohol 
flame, revolving it slowly until an even 
bead, like Fig. 2, is formed; then dip in 
water until cool. 

Choose colors that blend or contrast 
well with the wax used in forming the 
bead. Heat each stick in turn and dot a 

















Odd and Attractive Effects in Beads are Obtained by 
Making Them of Differently Colored Sealing Waxes 


little of the wax upon the cool bead, as 
in Fig. 3, and then revolve over the flame 
again. The wax, when warm, will flow 
around the bead, intermingling with it, 
and forming odd and attractive designs, 
such as the one shown in Fig. 4. Cool 
the bead as before by dipping in water: 
dry and pass over the flame again to re- 
store the luster. The completed bead is 
removed from the steel needle by heat- 
ing the metal on each side of the bead. 


-When the bead is loose, it is slid back 


and forth on the needle a few times to 
make a clean-cut hole. 


@An ever-ready auto creeper can be made 
by putting casters on one of the car’s re- 
movable floor boards. 




















OPPORTUNE ANNOUNCEMENTS 


Whenever prize competitions mentioned on this page are conducted by a public institution 


the mame and address 
will appear with the announcement Industrial addresses will not be published 


but may be obtained from our Bureau 





of Information by request, mentioning the title of the article and date of publication 


Editor 





PRIZES FOR ESSAYS ON ECONOMICS, ONE 
OF $1,000, AND TWO OF $500 

The Francis D. Pollak Foundation for Economic 

Research offers $2,000 in prizes for essays on the 

following three subjects: the function of money in 

economics; causes of, and remedies for, unemploy- 


ment; factors in the fluctuation of the value of the 
dollar to the consumer. Essays must be submitted 
during the current year. They must not exceed 10,000 





vords, exclusive of footnotes. references, and appen 
dices, and the copyright of the prize-winning essays 
will belong f Thr 





to the foundation. lhree prizes are 

offered, as follows: one of $1,000 is open to any com 

petitor without restriction: one of $500 is open only 

olles and university students; d one of $500 is 
1 ] 


udents, and will 





to 





to } or secondary-school, 


open ) 


be in the form of a scholarship. 


The essays will be 
judged by Wallace B. Donham, Dean, Harvard 


ad- 








uate School of Business Administration; Wesley C. 
Mitchell, Director of Research. and Irving Fisher, 
Professor of Economics, Yale University. Manu- 
scripts should be addressed to Dr. Wm. T. Foster, 
= ph - 


Newton 58, Mass. 


SEVERAL INTERESTING POSITIONS 
IN U. S. CIVIL SERVICE 


The Civil Service Commission announces the fol- 
lowing open competitive examinations: for physical 
boratory helper, to take place April 13, May 25, and 

y 6, at all places in the United States at which 
city-delivery mail service has been established, and to 
fill positions of computer in the Coast and Geodetic 
Survey, to take place June 8. In the former the 
positions have entrance salaries ranging from $600 
to $900 a year, and in the latter $1,400, in both 
cases plus the increase of $20 a month granted by 
n the case of the laboratory helper, the 
ualification to which greatest value will be given is 
training in physics, especially in laboratory and ma 
hine-shop work Both men and women are eligible, 
and applicants must have reached their 16th but not 
their 35th year These age limits do not apply to 


persons entitled to preference because of military or 


OPEN 











ongress 


naval service. 
Full information and application blanks may_ be 
by mmunicating with the I S. Civil 


obtained by < 
Service €ommiuission, 


Washington, D. C 


THE PIKES PEAK AUTO RACES 
TO BE HELD SEPTEMBER FIFTH 


Automobile men will be interested in the announce 
ment that the Pikes Peak automobile races for 1 
$2,000 Penrose cup, nd cash prizes 
to be held this year on 
0 these races to the summit of the 
le highway in the world created 


aggregating 


September 5 





*st last year there were 26 entries 
livided into three events, open to 
tions of cars, with a j 

$500, and a second of $200 in each ev 

vent, goes the Penrose trophy, which 

rold cup, 43 in. in height, and said to 

trophy ever offered to the automobile 


ices take place simultaneously with 





Sports Carnival, 1 ‘ cludes irpl 
Denver to Colorado Springs. vet at 
Peal nd Iso polo tournament fe 
Keene cur at the Country Club m Br dmoor 


Polo teams from all over the West will compet: 


U. S. BUREAU OF MINES OFFERS HELP 
IN CONSERVATION OF PETROLEUM 





Bulletin No. 195, issued by the Bureau of Min 
entitled ‘* erground Conditions in Oil Fields cor 
tains complete treatment of the subject « t 

neering lied to drilling and producit 
lems "he bureau has for years pointed out t 
the conservation of petroleum and its products should 
t fore the oil is brought to the surface, rathe 

? ‘ 1 the storage tank Losses unde 

lly be n Tar t t ] , > 


in storage, in_transportation, and in refining Ir this 
bulletin an effort is made to outline for the petro.eu 
engineer and pepeness the general method ot pro 
cedure in studying underground conditions in pro 
ducing oil fields, and how such study may not only 
correct, but even prevent, great unnecessary losses 
To a certain degree many of the suggestions relating 
to oil wells are applicable in the care and protection 
of gas wells, and in solving gas problems. The sub 
ject of determining the source of water is completely 
dealt with, as well as the protection of oil and gas 
,» the proper locations and spacings for new 
wells, uses and methods of individual well gauging, 
and the use and value of fluid-level data. Copies of 
the bulletin may he obtained by addressing the 
} ' Mines, Washington, D. C 


ector of the Bureau of 


WORLD COTTON CONFERENCE 
TO BE HELD IN ENGLAND 


tion confe held at Liverpool and 
Manchester, England, June 18 to 23, which, it is ex 
pected, will be attended by representatives not only 
trom England but also from all the nations of Eu 
rope, and it is hoped that this country, where the 
greater part of the world’s cotton is grown, will not 
be inadequately represented. The general secretary, 
R. R. Wilson, of Boston, and the American dele 
gates, will sail from New York on the “Adriatic,”’ 
June 1. The topics to be discussed at the confer 
ence cover every detail in connection with the growth, 
manufacture, transportation, warehousing, and finance 


ing; 


ndeed, every phase of the industry. 


} 
sands 


rence is to be 





WESTERN ELECTRIC PRODUCTS SHOW 
HELPS THE COMPANY’S EMPLOYES 
The Products Western Electric 
Company holds annually at their great Hawthorne 
plant, near Chicago, is for the be nefit of their employes, 


Show that the 











10 number over 20,000 There is on view there a 
s.nple of everything the company produces, assem 
bled, partly assembled, and completely dismantled, so 


that every detail can be examined Each department 
head takes care of his own employes, and acts as a 


uide nd instructor to them at the show, so that 

ry individual , heatn } } al 
every individual ca obtain a road and = general 
nowledge of the whole industry. 


POWER-PLANT EQUIPMENT EXHIBITION 
ON MUNICIPAL PIER AT CHICAGO 





On the municipal pier, Chicago, Tune &, 9, and 10 
shee ill be held a power-plant equipmen‘ and 
mechanical exhibition under the uspices of the Cen 
tral S s Exhibition Associat 1 conjunction with 
the nnual Illinois state conve mm of the Jational 
\s n ot Stat y | ee I é 

il cor se everything in connec vith mechan 

] < f ' 

| rec 1 there t ‘ ng nd re 
fresl ts s is 1 l t Chic ) municipal 

BOYS AND GIRLS URGED TO OWN 
THE ROOMS THEY LIVE IN 

Re se the ‘ ! ir ho 2 ‘ ! har 

ter lds element f important t n the 
I et nical eaning ot e wor t 

number of states are re¢ t tl le to i 

mplest terms for th nefit of I i Ov 

. fe thought « " 11 new 
1 e appeal is addressed | lar t 
d more particularly to farm No curiosities of 
e fur t or 1 ' a P 
templated in the move nt, w , hasize : 
eontn + refinishit § furnishings ¢ ] 
ivailable. the w le m dex ior wall . ‘ 
making of simple d rie nd rugs Sanitat 1 
ng are also st the whole idea of the mor 
t bei to gi participants a larger int 
lamentals of home life. 





SECTIONAL HOUSES AID IN REDUCING BUILDING COSTS 


LIVING ROOM 
i8 * ISFT. 


The Four-Room House Shown Above is Built in Sections 
for Shipment and Subsequent Erection. Lower Left: SOFT. SIN 
One End of the Living Room in the Low-Priced House, | — PLATFORM 





Giving an Idea of the Interior When Furnished. Right: 
Floor Plan 


ECAUSE of excessive labor and material cests, the demand for ready-cut, portable, and sectional houses 

has been greatly stimulated. An excellent example of the last type of structure is afforded by the accom- 
panying views and plan. This house, while compact, is attractive and convenient throughout. The living room 
which is entered through a door from the front porch measures 18 by 13 ft. and has space for any sort of mantel 
desired by the owner. Adjoining the living room is a 12 by 10-ft. bedroom which has a convenient clothes 
closet. A hallway connects kitchen, living room, bathroom, and rear bedroom. The kitchen is 9 by 11 ft. 
Breakfast alcove and pantry are additional kitchen conveniences. The latter is equipped with five 12-in. 
shelves. The rear exit from the kitchen leads down a short stairway. Nineteen windows of French style are 
provided and may be installed to swing in either direction, as desired by owner. For shipping, the build- 
ing is crated in 3-ft. sections, made in bundles of suitable size for convenient handling. These sections are the 
same length as the height of the building. Its weight, when prepared for shipment, is about 21,000 lb. Flower 
boxes, shutters, for front windows only, and trellises, conforming in stvle with the building, are included in 
the $999 sale price of the building. 





N accordance with the editorial policy of this magazine never to accept compensation in any form 

for what appears in our reading pages, and also to avoid all appearance of doing so, we are obliged 
to omit the name of the maker or seller of any article described. This information, however, is kept 
on file and will be furnished free, by addressing Bureau of Information, Popular Mechanics Magazine, 
Chicago. [Editor.] 
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Rugs, Old Floor, Rejuvenating... . 

Signs, Artistic Rustic 

Spark Plugs, When Oil Clogged 

Spools. Handy, for Coil Winding. 

Stove, Attachment for Heats Water. 

Swing Made from Machine Seat 

Tennis Balls, Reclaiming 

Washbasin for Cam -? or Summer Home.. 

Wireless—M aking igh ny Oudin and Tesla 
Coils 


IN YOUR SPARE TIME AT HOME 


FOR BUSINESS 
a,FOR PROFESSION 


Stody Inn law with only Institution whieh gives same Cour 


y Lecture System as was ¢'' 
for years at resident classes of this lege. ——— today dema' 

a know of law for those who want success. Big opportum opportunitic 
the lone Vg -—~™® We coach you free to pass Bar Examina'. 
Mase, (2 beaks cpmaly provers by les Sing rotenone! on! 

i ) d law 
trained iOrranized 191 1si0. Low ‘ 


enrollment fee 
terms. Write for Free illustrated 
HAMILTON COLLEGE OF LAW, 6AMorton Bidg., Chicax 
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2'&) ELECTRICITY 


_ SPELLED 


SZ ‘ <4 - - ¥ 
FOR ME, THANKS TO 
Things were breaking pretty good for me,” said Tom, 
a practical electrical worker. 


. 
I always had plenty of 
WKINS work to do and enough money to keep 


things going. Then a partner of mine in 
the shop got lai | off. He was just as good 
ELECTR a man on the Job an Iwas and f fpued te wet Fe 


Do you want to know th 1e facts about the 
ct) } 


wing electric | subjects? They 
Hawkir Electrical Gu ies 
| signs and symbo!s—static and current eles 

primary cells—conductors and insulator 
resistance and conductivity—magnetism—inductior 
coils dynamo principles—classes of dynamos—arma- 
ture windings—commutator brushes Motor prin- 
ciples—armature reaction—motor starting—calcula 
tions—brake horsepower—selection and installation of 

dynamos and motors—galvanometers—standard cells 
current measurement resistance measurement volt 
wattmeters—watthour meters operation of 
1amos—operation of motors. Distribution system 
and wire calculations—inside, outside and 
ground wiring—sign flashers—lightning protec- 

rectifNers—storage battery systems Alternating . | ‘ 

current principles—alternating current diagrams—the Hau kins made « ty s SI ( ‘CESS { 
power factor—alternator principles—alternating cor ae 
struction—windings. A. C Moto rs— synchronous and 
induction motor principles—A.¢ 


commutator motors - Ten Helpful, Practical Volumes 


are a 


set 

written i eur concise ! i 
wasted word i 

which y 


} 
Nem 


Send No Money <y = 2 the — } t ise then 
ener ~— " 


, na 
increase your earning ability cept this unusual 
mail the coupon toda ; 

r s 
et the X-rays, 

26-page ready reference index of the 
ary. This index h to render 
easily sible all the vast information contained in 
the 10 Flectrical guides There are over 13,500 cross 
references. You find what you want to know instantly. 


Per Book Per Month M EXAMINATION COUPON 
4700 Pictures --- 3500 Pages wr es ee ee YORK, N. Y. 
Flexible Covers--Pocket Size ve = Mag ra 


me for free examir Hawkins Electrical 
Guides (price $1 each). Ship at once prepaid, the 10 number 
If satiefact I acree t end + . wit) 


nd 


is been planned 
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cond FREE 


Complete SET Complete Set 
of Drawing 


| Instruments 
Delivered AT ONCE 


Yes, I will give you thiscomplet« 
drawing outfit absolutely free 
The instruments are in a hand- 


some high class, plush lined folding 
case. They are regular draftsman’s 
working instruments. Besides I will 

ive you absolutely free, a 20 x 25 inch 

rawing board, a 24 inch T square, a 
12 inch rule, asupply of drawing paper, 
two triangles, a French curve, pencils, 
erasers, thumb tacks, etc. 


Dratti 
$3600 a Year Salary, 
There is an urgent demand for skilled draftsmen. Com- 


panies are issuing calls every day for men to fill positions paying 
$3600.00 a year. Work is light, pleasant and profitable. 


Chief Draftsman Vil instruct 


i am Chief Draftsman of a large and well 
known firm. I have been doing the highest awe | 
expert drafting work for a quarter of a century an As Ww 
I know just the kind of training that is demanded Pay You ish 
irom men who get the big salaries. I train you by What I want is the right kind of 
giving you actual, practical work, the kind you_must be able men. Don't bother about ex 
to do to hold permanent, big paying positions. I give you my pense. I will give you th 
individual instruction. If your work is right, I will advance working outfit free if you get 
you rapidly. If it is wrong, I will show you where and make in at once. I charge a very 
. you do it right, and do all I can to make you an expert drafts- small fee for training y you to be 
man and designer i in a short time. an experienced draftsman. You 


can — the small cost as suits 
Write Today Without Fail! you be _— 


9 ea Send Coupon 
Dept. A-135, 4001 Broadway, Chicago, Ill. 

Without ene ae tion on me whatsoever please, mail your B 1 74a4 
tases | ForNew Book: 


Put your name and address on the quepones a tetser er 9 Doe 
fa I will 














Dept. A-135, 4001 Broadway Chicago, I1). 
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Pll Teach You Piano 


In Quarter Usual Time 








To persons who have not previously 
heard of my method, this may seem 
a pretty bold statement. But I will 
gladly convince you of its accuracy by 
referring you to any number of my 
graduates in any part of the world. 


There isn’t a State in the Union that dvesn’t 
contain many skilled players of the piano or organ 
who obtamed their trainmg from me by mail. 
I have far more students 
than were ever before 
taught by one man. In- 
vestigate by writing for my 
64-page free booklet, “How 
to Learn Piano or Organ 

My way of teaching piano 
or organ is entirely different 
from all others. Out of 
every four hours of study, 
one hour is spent entirely 
away from the keyboard, 
learning something about 
Harmony and The Laws of 
Music. This is an awful 
shock to most teachers of 
the “old school,” who still 
think that learning piano is 
solely a problem of “finger 
gymnastics.”” When you do 
go to the keyboard, you ac- 
complish twice as much, because you 





understand what you are doing 
Within four lessons I enable you to 
play an interesting piece not only in 
the original key, but in other 
keys as well. 


I make use of every possible 
scientific help—many of which are 
entirely unknown to the average 
teacher. My patented invention, 
the COLOROTONE, sweeps away 
playing difficulties that have 
troubled students for generations. 
By its use, Transposition—usually 
a “nightmare” to students—be- 
comes easy and fascinating. With 
my fifth lesson I introduce another 
important and exclusive invention, 
QUINN-DEX. Quinn-Dex is a 
simple, hand-operated movine- 
picture device, which enables you 
to see, right before your eyes, every 
movement of my hands at the key- 
board. You actually see the fingers 
move Instead of having to re- 
produce your teacher's finger 
movements from MEMORY 
which cannot be always accurats 
you have the correct models befor: 
you during every minute of 


Marcus Lucius Quinn 


Conservatory of Music 
598 Columbia Road, Boston, 25, Mass. 


Phe ane WVewtion 











Studio PM26, 


| 














DR. QUINN AT HIS PIANO 


From the Famous Sketch by Schneider, Exhibited at the 
St. Louis Exposition 


practice The COLOROTONE and QUINN-DEX save you 
months and years of wasted effort. They can be obtained only 
trom me ind there is nothing else anywhere even remotely 
like then 

Men and women who have failed by other methods ha 

kly and easily attained success when studying with me. In 

all essential ways you are in closer touch with me than if you 
were studying by the oral method—yet my lessons cost you only 
43 cents each—and they include all the many recent develoy 
ments in scientific teaching. For the student of moderate means 
this method of studying is far erior to all others, and even for 
the wealthiest students, there is nothing better at any price 

You may be certain that your progress is at all times in ac- 
cord with the best musical thought of the present day, and this 
makes all the difference in the worl 

My course is endorsed by distinguished musicians, who would 
not recommend any course but the best. It is for beginners or 
experienced players, old or young. You advance as rapidly or as 
slowly as you wish All necessary miusic is supplied without 
extra chares A diploma is granted. Write today, without cost 
or obligation, for 64-page free booklet How to Learn Pian 
or Orgar 


FREE BOOK 
HowTo 


Learn 


: Piano 





FREE BOOK COUPON 
QUINN CONSERVATORY, Studio PM26 
598 Columbia Road, Boston, 25, Mass 
~ nd me, without cost or oblication vour tree 
let Hiow to Learn Pian r Organ,”’ and full parti 
lars of your Course and special reduced Tuition offer 





Nane 
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Let Metrain YOuU in 


r 
‘ 
‘ 
' 
J 
ne 
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{AVIATION} 


I want you to take up this work 
Positions are going begging by 
cause there are not enoug! 
trained men to filltbem. Let 

train you for some of these |} 

positions. I know the game for 
I have been flying for years, | 
urge yen to begin right now t 


HOME COURSE IN AVIATION 


in your spare time. GET OU 
OF THE RUT Send today f 
our FREE BOOK, ai I w 
write you a persons al letter whe 
it goes to you I will give y 




















some “‘inside’’ expert advice 
about how to get into this great 
industry You'll join met 


Capt. Geo. FE. Campbell, Chief Instructor 
‘ NATIONAL (AERO. INSTITUTE 
Capt.G.F. Campbell, formerly Third 


Ace of the Royal Flying Corps. 916 S. Michigan Kee. Chicago 


**Thisis a sample of our work’’ 


BLACKMAIL: 
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ae? 50 fo °100 a WEEK 
‘ : 
A blackmailer burned one of Mr. Moor ‘s ’ h Nt B 
: a 
jumber mills and sent him the photo above. in the Tire Repair Business 
> ty n the picture: “This is z ——e 
He typed on the picture ee MANY ARE MAKING MORE— 
j OF our work. When he pulled the letter |* . 
“ : a Through our system. Demend for tire repsir- 
out of the machine, he left his thumb-print | ing is growing bigger every day. Thousands of 
. 1 ' 4 ti ded. B 
“a _ tag r. He might as well have signed iH Luana — 
i} S a ¢ ss. The Hovey System of t iring is stand 
| me and addre erdiocd on, Abron Tire tsety enshhedss he 


shows you how to do expert work and best way 
to operate business. 


, GOES RIGHT TO YOUR HOME 
The Hovey System course goes right to your home. It is complete 
inexpensive and practical. I¢ has established hundreds on money-mak 
ing basis in few weeks time. You are shown how to repair all makes 
of cord, fabric and pneumatic truck tires and tubes. Hovey System is 
endorsed by many leading automobile makers and tire companies. Our 
plan makes you money- a ee link in Tire-Practy service chain. 
rite to-day for free book. 


Dept. 20 THE HOVEY EXTENSION SCHOOL, Akron, Ohio, U.S. A. 





MYSTERY SOLVED BY 
FINGER-PRINT EXPERT 


A Finger-Print Expert photographed the 
thumb-print and compared it with the print 
shown above—that of a man who was ar- 
rested for gun-toting. They were identical. 
The blackmailer confessed, and was sent to 
jail, A Finger-Print expert had solved an- 


MASTER THIS PROFESSION | Learn Music 
| 














ae 
22222222023 





ly a few he irs is re time study and you 
At Home! 


can master the science of finger-prints. Good pos 
tions are waiting. Finger-Print experts ar e in de 
adil banks. hospitals, big indust 1 — 
nand in banks, hospitals, big industri: c . i s 
- : ; Rp ; pl Special Summer Offer—Easy Lessons Free—Piano, Orga 
Violin, Banjo, Mandolin, Guitar, Cornet, Harp, Cello, Singu 
etc. You pay only for music and postage—which is st 


porations, police departments, detect “/ reaus 
ind government institutions You'll be hee ked up to 
No extras. Beginners or advanced pupils Pde 


Your job will be one of the most important in t! 
place, and it will pay a good salary. No special 
























. | systematic. 22 s’success. Start at once id for speci 
as adlies aan sal nent a “7 ~ : oe | | ystemati 22 year ie ; rtato I 
\ education “ ded. Our ort, cheer er teac . summer offer and free booklet by return np hi Addre 8 U. 
every point you need to know if svucents * | School of Musi 76 Brunswick Building, New York 
H| ceive FREE for a year “The Detective,” the official |) : s 2 = g. 
| police publication giving description of criminals |} | A | ERS DELIVERED ) FREE 
: wanted, rewards offered, etc. : | 
| Complete Course in Science of jt by Parcel Post. Underwoods, Remingtons, L.C. Smiths, Royals at 
H FREE Secret Service, also a Finger- | Monarchs, rented nd sold on payme nts of on: y $4 per month Hi 
. Print Outfit, absolutel free! This big s] ‘ Study Course in Typewriting Free For full information, addr 
his b spe 

H cial offer can’t b ed ypen long Writ 1 | GALBREATH TYPEWRITER CO., ROGERS, OHIO 
' er 2 ve | os 
‘ qu before it expires Send the coupo la 
: ae all the det ‘| (HOME STUDY-- SPECIAL RATES 
us| Nor mal, Grammar Betws 1, High School, Civil Service, I 
he) 6 6lneerin ul Er al Ro . wv. She rtha i, Typewriting, J 
: D U N LAP sc H OOL OF F! N GER- PRI NTS H n sliem, "Bibk “9 Sal “manshi sh 5 and Law C« — ‘ thoroughly t ouat tt , mail I 
' Dept. 43A, 1029 S. Wabash Ave., Chicago a. ia Special Rates, at 
weeese Swanane= |!) | CARNEGIE COLLEGE, ROGERS, OHIO 
: Dunlap School of Finger -Prin SEND “QUICK : 
y De pt 434 ” 102 9 S. Wabash Ave N 
H Chica nois ' 

' 
' ‘, T 
' ) .s y s in mur big FREI st ‘ 
Fin r-Print Book and ft in it t it] 
vs ret Ser Course nd the |! er-! nt 1 jal 7 
8 t n fr This a not ol . ' 1 any | fa a few hours at home you can easily become an ac- 
iH 7 . | complished dancer by my amazing new chart system 
ja) iH Simple as counting. Learn Waltz, One-Step, Two 
i: see H ‘Step, Fox-Trot and alllate steps Be popular—the 
iH fF envy of the crowd. Thousands havelearned this way 
ay A s sre |e Simply send name—a card will do—for 
H ' Hy FREE book that tells about my marvelous 
' - - AS + new system. Special low rates now on. Write 
Mier tri titi 





me today. Prof. H. E. Wolfe, President. 
WOLFE’S MODERN DANCE STUDIOS 


Please Mention Popular Mechanic 809 Wolfe Bidg., Kansas City, Mo. 
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POPULAR MECHANICS ADVERTISING SECTION 


World’s Greatest Books 
On Sale Till June 30 


To introduce our library of 200 books to readers of the 
Popular Mechanics we offer any of the following books 


at the unheard of price of 10c each. 


Many of these 


books would cost from $1 to $3 if purchased in the ordi- 
nary way in expensive bindings. 
ited offer—on June 30 the price goes back to 25¢ each— 
If the postmark on your 


the regularly advertised price. ) 
shows that your order was mailed after mid- 
shall be obliged to return your 


Order by Number—Take Your Pick at 


envelope 
night of June 0, we 


-o fA ao fs N= 


4l. 
42. 


43. 


44, 

45. 
46. 
47. 


48. 


This 


. Oscar 


. Socialism Versus 


rt 
. Religion of Capital. 


. Let’s Law 
. Carmen. 

. Money Question. 
. An Appeal to the Young. 


. Toleration. 
. Dreams. 
. What Life Means to Me. 


. Pelleas 


. Dream of John Ball, 
Morris 
38. Dr. Jekyll and Mr, 


. House and the Brain. 


. Rubaiyat of Omar Khayyam 
Wilde’s Ballad of 
Reading Jail 


. Soviet Constitution & Land 


Laws 
Anarch- 
ism. De Leon 


. Twelve Short Stories. De 


Maupassant 


. Great Protetarian Poems 
. Debate on 


Religion, Be- 
tween John Haynes Holmes 
and George Bowne 


. Poe’s Tales of Mystery 
. Is Free Will a 


act or a 


es 
By Paul 
La Farcue 


. The Emballoted Farmers 
. Idle Thoughts of an idle 


Fellow. Jerome 


. Nietzsche: Who He Was and 
or 


What He Stood F 

Nasby 
erimee 
Hoffman 


Kropo 


thin 
5. — Rhyming Diction- 
b On Sane te Church. Ber- 


nard Shaw 


. Last Days of a Condemned 


Man. Victor Hugo 
Voltaire 


Schreiner 


Jack London 
and Melisande. 
Maeterlinck 
Poe's Poems 


33. Brann: Smasher of Shams 
. Maxims of La Rochefou- 


cauld 


- Soul of Man Under Social- 


ism. Wilde 
wil- 


Hyde. 


Stevenson 


9. Did Jesus Ever Live? De- 


bate 

Bul- 
wer-Lytton 

Christmas Carol. Dickens 
From Monkey to Man, or 
the Romance of Evolution 
Marriage and Divorce. De- 
bate by Horace Greeley and 
Robert Owen 

Aesop’s Fables 

Tolstoi’s Short Stories 
Salome. Wiide 

He Renounced the Faith. 
Jack London 

Bacon's Essays 


announcement 


appears 


49. 


50. 
5t. 


This is strictly a lim- 


Three Lectures on Evolu- 
tion. Ernst Haeckel 

Common Sense. Tom Paine 
Bruno: His Life and Mar- 


om 
52. Voltaire, an Oration by Vic- 


53. 


Se 8 


es 2838 


thology 
e The Color of Life. 


. Enoch Arden. 
. Pillars of Society. 


tor Hugo 
Insects and Men; Instinct 
= Reason. Clarence Dar- 


Importance a Being Earn- 
est. wil 


LB. ‘Mani festo 
Wisdom of Incersoll 
Rip Van Winkle 
Boc-accio’s S 
Epigrams of Wit, Wisdom 
and Wickedness 7 
Emerson's Essay on Love 


: Totstoi’s Essays 
. Schopenhauer’s Essays 


Questions and Answers 
Abou 


relius 
— O’Hare’s Prison Let- 


Shakespeare’ s Sonnets 
The Life of Debs 
Lamb's on 
Poems of Evolution. An- 


E. Hal- 
deman-Julius 
Walt Whitman's Poems 


. On the Threshold of Sex. 


Gould 
On the Choice of Books. 
arly! 


esus 

How to Be an Orator. John 

P. Altgeld 

Tennyson 
Ibsen 

Care of the Baby 

Common Faults in Writing 


English 
Marriage: Its Past, Pres- 
Annie 


ent os Future. 
n 

Love Letters of a Portu- 
uese Nun 

he Attack on the Mill. 
Emile Zola 

On Reading. Georg Brandes 
Love: An Essay. Mon- 


taigne 
Vindication of Tom Paine. 


Ingersoll! 

Love Letters of Men and 
Women of Genius 

Public Defender: Debate 
Manhood: The Facts of 
Life Presented to Men 
Hypnotism Made Plain 
How to Live One Hundred 
Years. Cornaro 


Send Your 


in 


a number of publica- 


tions and while we have plenty of books to fill all orders, 


we 


don’t like them, 
money. 
b voks. 


advise prompt action. 


All books guaranteed—if you 
send them back and we’ll return your 
We pay postage on all orders for 10 or more 
All books clearly printed on good book paper, 64 


Please 


money. 


in the 


English 


il 


ONLY 


10¢c 


EACH 





Order as few or as many books as you like 
they are the best 


language—and th: 


entire library costs so little that you can well afford to 
order every book. Over two million of these books have 
been sold—tremendous production makes possible the 


extremely low price. 


Order by number—each book is 


preceded by a number—for instance, if you want Car- 
men, merely write down “21"—that makes it easy for 
you and insures more prompt delivery, as we handle all 
book orders by number. 


99. 
100. 
101. 
102. 
103. 
104. 
105. 


. How to Attract 


Tartuffe. Moliere 

The Red Laugh. Andreyev 
Thoughts of Pascal 

Tales of Sheriock Holmes 

Pocket Theology. Voltaire 
Battle of Waterloo. Hugo 

Seven That Were Hanged. 
Andr 


eyev 
. Thoughts and Aphorisms. 


George Sand 

How to Strengthen Mind 
and Memory 

How to Develop a Healthy 
Mind 


. Hew to Develop a Strong 


will 
How to Develop a Mag- 
net.c Personality 
Friends 
and Friendship 
How to Be a Leader of 
Others 

of England 
Proverbs of France 
Proverbs of Japan 
Proverbs of China 
Proverbs of Italy 
Proverbs of Russia 


. Proverbs of Ireland 
. Proverbs of Spain 

. Proverbs of Arabia 
. Debate on 


Spiritualism. 
Conan Doyle and Joseph 
McCabe 

Debate on Vegetarianism 
Keir Hardie’s Socialist 


pigrams 

History of Rome 

What Every Expectant 
Mother Should Know 
Julius Caesar: Who He 
Was and What He Accom- 
plished 

Rome or Reason. Debate 
Between Ingersoll and 


Manning 

Controversy on Christian- 

ity. Debate Between tn- 
oll and Gladstone 

edemption. Tolstoi 


. Foundations of Religion 
- Principles of Electricity 


How to Organize Co-opera- 
tives 

Socialism ll Millionaires. 
Bernard S 


. Training a “the Child 


Home Nursing 

Studies in Pesctmton. 
Schopenhauer 

Fight for Your Life. Ben 
Hanford 


. America’s Prison Hell. 


Kate O'Hare 


« Would Practice of Christ's 


Tea‘ hings Make for Social 
Progress? Debate Between 

Nearing and Dr. 
Percy Ward 


Order Today 


to 160 pages each. 
board. 


and 


so on. Please 


ordering. 


E. H. JULIUS, Pres., APPEAL PUBLISHING CO., 940 Appeal Bldg., Girard, Kansas 


Mention Popular Mechanics 


mention 


142. 
143. 


165. 


167. 
170. 
171. 
175. 
176. 
177. 
178. 
180. 
181. 
182. 
183. 
134. 
187 


Pocket size. 
Remember this is a limited offer—closes June 
30—send your order and draft, 


. Sex Life 


Only 10c a Book—Order by Number 


Bismarck and the German 
Empire 

Pope Leo's Encyclical on 
So ialism, and Biatchford’s 
Reply 

Was Poe Immoral? Sarah 
Helen Whitman 


. Five Great Ghost Stories 
. Snow-Bound. 


Whittier. 
Pied Piper. Browning 


. Cromwell and His Times 
. Strength of the Strong 


Jack London 


. Socialist Ginger-Box 
. Socialist Pepper-Box 
. Man Who Would Be King 


Kipling 


. Foundations of the Labor 


Movement. Wendell Phil- 


lips. 

Socialism and How It Is 
Coming. Upton Sinclair 
Epigrams of Ibsen 


. Maxims of Napoleon 
. Andersen's Fairy Tales 
. Marx Versus 


Tolstoi. De- 
bate Between Clarence 
Darrow and Lewis 

Alice in Wonderland 
Lincoin and the Working 
Class 

ingersoll’s Lecture on 
Shakespeare 


° goustey © of the Blind. 
. Kerl Marx and the Ameri- 


can Civil 

io. Greece and 
Rome 

Michael Angelo’s Sonnets 
Discovery of the Future 


H. G. Wells 
. English as She Is Spoke. 


Mark Twajn 


Rules of Health. Plutarch 


. Epigrams of Oscar Wilde 


Socialization of Money 
Daniel De Leon 
Has Life Any Meaning? 


Debate Between Frank 
Harris and Percy Ward 
Sc.ence of History. Froude 
Four Essays on Sex. Have- 
tock Ellis 

Subjection of Women. John 
Stuart M1! 

One of Cleopatra’s Nights. 
Gautier 

Epigrams of Bernard Shaw 
Epigrams of Thereau 
Steps Toward Socialism 
Realism in Art and Litera- 
ture. Claren-e Darrow 
Primitive Beliefs. H. M. 
Tichenor 

The Humor of Whistler 


. Psycho-Analysis—the Key 


to Human Behavior. Wil- 
liam J. Fielding 


Bound in heavy card- 


money order or registered 
letter today—if you order 20 books send $2—if 50 send $5 


Popular 


Mechanics when 
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-3% $500.00 for a 
“ax Single Drawing 


_ Imagine Martin S. De Muth’s surprise when the newspapers anno 
him the third prize winner in the Victory Hall Poster contest held it 
rk City. Until then he had been an unknown artist In competition 
with artists of international repute this Federal student won fame over- 
night For a drawing which took 12 hours to complete he received a 
cash prize of $500.00. 
You can turn your liking for drawing into profit and pleasure. Under 
the guidance of the Federal staff composed of over 60 of ling 











need 
New 








merica’s leading 
illustrators and cartoonists you can easily and quickly lear e same pr ples that 
brought men like Fox, Smith, King, Briggs and many others fame and fortune. 
Get This Free Book Let Federal training develop your talent and 
give you the skill to put your ideas on paper 
Write for your free copy of the book, ““A Road To Bigger Things.’ It telis 
of Opportunities in the art world and explains the Federal course of in- 
struction. Mention age, and send 6c in stamps to cover postage. 


FEDERAL SCHOOLS, Inc. 
163 Federal Building MINNEAPOLIS, MINN. 


TO SPEAK 
IN PUBLIC. 


NEW EDITION— 1921 

Send postal and I will mail you my won- 
derful book “‘How to Speak in Public,"’ 
300 pages, de Luxe edition, colored illus- 
trations Introduction by ELBERT 
HUBBARD. Tells secrets of orat« 


Bicksons how to prepare speeches, overcome bash- 
fulness, address lodge meetings, clubs, 
So etc. Contains ready made speeches fo 
to all oces Chapter by ORISON 
ak SWETT MARDI Self-Improvement 

pe Thru Public Speaking.” 

mm ' * 

Pubiic| (gg No Money in Advance 


Pay the Postman $1.00 whea you get the 
bo 






















Learn How to 


WRESTLE 


Yes, learn to 
Lecome an expert wrestler 
right in your own ume, by, wail. 
from th® greatest wrestiers the wor as 
ever known. Be an athlete, be Ls ape be pean. 
throw and handle big men with ease aro 
@etend peeren an tocget in our course of lessons, end illustrated 
w.th hundreds of charts and acteal photographs by 


Farmer Burns and Frank Gotch 


man of the mat,"* taught Frank 
he knew about wrestling, so Gotch 
Onysic tC 





































farmer Burns, “‘the grand old 
Gotch, the World's Champion, a! 













keep it ten day if not satisfied | Hy clentific Wrestlin Culture 
, said e will now teach you . no dif- 
return to meand I witli refund your $1.00. | ~ Jiu-Jitsu—Selt Detense. Every man and ae See Weite 








needs this wonderful cou 
“na ag ony ‘name, age and address ons postcard or tector 
brings you our fine book absolutely free,— no obligation > yy 
kind Asplendid book on wrestling and physical culture t 


Farmer Burns School of Wrestling A177 Ramge Bidg., Omaha 





{ Dacsson Scsoon or Mzxony If sfied then remit final payment of 

| cmicaco $1.00 which pays in full for book and 

8 3 for your n-lesson PUBLIC 

SPEAKING COURSE FREE. 
HENRY DICKSON SCHOOL OF ORATORY 

1041 Chicago Ave., Dept. 47, Evanston, Hl. 




















rf “aon ‘ eee V a 
Whatever Cour Queshion;-be it the pronunciation of- “Ny 
Bolsheviki, the spelling of a puzzling word, the location of Murman Coast- 





contains an accurate, final answer. 400,000 Words. 2700 Pages. 6000 Illustrations 
~Regular and India-Paper Editions 'G.& C.MERRIAM CO., Springfield, Mass. 


@ Write for specimen peges,prices, et« and FREE Pocket Maps per Popular Mechanics ~ ~*~ 7 3d) 
idl FE 


LITTLE LEATHER LIBRARY —30 Volumes $2.98 . Buchstein’s Fibre Limb 


Write for list of World's Greatest Box Bound in genuine limp Redcroft, pocket is soothing to your stump ‘00 
size---All for Only $2.98. Write for list and illustrated circular neat light. Step dears 


Dept. 736 Braces for all deformities 
LITTLE LEATHER LIBRARY CORPORATION 


D. BUCHSTEIN . 
354 4th Avenue NEW YORK CITY 113 6ih St. S., MINNEAPOLIS. Im 


Here is a simple electrical wiring problem. 
A Five Dollar Certificate given for each 
correct answer received and this is accept- E 
ed as cash on a Burgess Course. See if you 

A B Cc 


















Send 
for Catalog Today 











Correct 
Answers 


can solve it. We will send the solution on 

request to any one who can’t doit. This 

is easy for Burgess Students. They get many 

such practical applications in motor work, © © 

transmission, and alternating currents, etc., etc. Catalog No. 6 3 

xplaining the Burgess Practical Method of Home Study sen 

pm t & & s y ton Button No. 1 should ring bell A. Button No. 2 sh 
quest. ring bells B and C in multiple. Button No. 3 sb 

BURGESS ELECTRICAL SCHOOL ring bells A, B and C in multiple. Conditions: O 

standard types of push buttons permitted. No w 


. . s. should cross another. Make sketch rhite paper 
Dept. 6 744 E. 42nd Street Chicago, Illinois and show inaide connections aH voreg yells va OM 
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\, Opportunites) 


I =4 ELECTRICAL INDUSTRY i 


Thousands of Electrical Experts Needed 


Electricity is King. No other industry in the world offers the 


wonderful chances for big money and quick success that the Electrical 
Industry offers to ambitious men today. Trained Electrical Experts are 
needed to fill big paying jobs. This is truly the electrical age—electricity is rapidly taking 
the place of steam and hand power. Thomas A. Edison says Electricity is still in its 
infancy. So get into it now. Those who get in now are the ones who will cash in big. 


To $150.99 a Week—and MORE 
FREE 5 Cone 


Go as high as you like. No limit to salaries in Electri- 
8B things city. In the Electrical Industry it is not a question of pay, it's a 

—f- Ft 4 ngs I question of trained men — electrical experts are needed to fill big jobs as 
pat, ELé Power Plant Superintendent, Chief Electrician, Sub-station Operator , Elec- 








— Inspector and hundreds of other positions. Electrica] Contractors also 
L—Compicte get ae make big money. There is also big money in conducting Electrical stores. 


al. Biectric 
—tionnly bailan of ier. | Learn at Home—I Teach You Myself | '50:, Ws: 











esting company, 
ing i ectrici . . * dvis 
&.—Practica! Training in Bice. | L am an authorized Electrical Engineer. Every stu- | fr = == 
Bh pOrattemanship e2d 1 dent is under my personal instruction assisted by an Advisory | froiucto. 
Blue Print Reading. 
on every- | Staff of eekly we ae Engineers and Electrical Manufacturers. The Wicks rporation Stee 
ga ins Leend you. , Electrical Institute is known nationally as the largest and foremost 


- soaiepensaise Gectetens oes pried ving home training in Electricity, and its policies 
met are highly endorsed by the Electrical Industry. eE\\ 

ty = hana ay LAT eae “Best by Test,” a \ 

Com for its graduates mak 

ination Paper, Envelopes BIG B 


ad Stationery 00K of we \\ 

i deta the scores ofacher | Opportuni ties F REE Con , Ki 
Ings ior my studen: 1 

Absolutely Free. ey sage nora book of Oppor- v “as 

tunities with A. poten thew by There is lie 4 ‘Ew . KoA 


what is doing in the Electrical Industry. You owe it to yourself — OP cd 
shows what other ambitious men have done in this field and what > > 


6.—Full ben efits of my Employ- 
ment 
1_~—Commplete of Exam- 


















gation. Find out for 
to in This 


you can With this wonderful also send you complete outline of my method of wp 
instruction and actual from my students and graduates testifying * ret 
to what my training has done for S v nD: 
SF. es 
£ ° > Dy? 
ee. SF 
SEND COUPON TODAY—DON’T DELAY Those ¥ ee 





This offer is special and is made for a limited time. wai I 0. * AAS 
ype te as a ot So hurry. % * 
4.W.Wicks, E.E., Pres., WICKS ELECTRICAL INSTITUTE 4M 45> 
3601 Michigan Avenue, Dept. 119A, Chicago, Il. fs Ss 
S 
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Reach Up 


Young Man¢: 


| | UNITED Y. M.C. A. SCHOOLS 
Dept. 2J, 375 Lexington Ave., New York City 


I am interested in the 











position or home-study course 





Ihave marked. Please give full information. 
er Shop Pract 
. 
otor Me a 
. gincer itect 
i t jing Contra r 
| gement Ag It ( s 
Poultry Husband 
rs English ¢ 
« Foreig 
' ‘ ‘ ® 
Ia . Eng 














Name 
na 
Pn .cceeeeaseew ewe 
ddress ‘ 
Addr 7 
Don’t be content with your present ability and your 
present place in the world’s affairs. You have it in you 


to become a bigger man, to shoulder larger responsi- 


bility, to do more, to earn more, to enjoy more 

The men who have gone past you were not just lucky 
fellows. They had better training ou, too, can get 
better training. You can be valued for what you know 
rather than what you can do with mere muscle 

No matter what you have missed in the way of gen- 
eral or special education you can make upforit. Many 
years ago the Y. M.C. A. Schools were organized for 


the young men who had ambition to use spare hours in 


putting more into their heads These schools have 
grown until in 1920 more than 120,000 young men 
studied under the guidance of earnest Y. M. C. A. in- 


instruction added to 
4 position to help many 


structors With 
day and evening 


correspondence 
classes, we are in 








more thousands. 

The United Y. M. C. A. Schools offer you standard- 
ized courses of great vari Our instruction ts of the 
most concise and practica’ kind, prepared to meet the 


needs of men at work, and sold at very reasonable prices, 


The case of every student carefully considered and he 
is advised to enroll only for that course which will most 
likely develop his talents 

You oweit to yourself to learn what the United Y.M.C.A. 
Schools are doing for mat thousands of ambitious people 
Don’t think that your case i diffe rent. We have probably 


had hundreds of similar cases 










If it is not convenient for you to call at 
some Y.M.C.A. for furthe formation, just 
tear out and mail the Inquiry Coupon above 

This month—NOW —is the time to begin 
your training. Your big opportunity may come 
sooner than you expect. Be prepared for it 


























Needed Everywhere 
Big salaries. Dignified posi- i 
tion. Be yourown Boss. Work e: asily ‘ 
learned in a few weeks at home. Course . 
Guaranteed. Satisfaction assured. Graduat 
coached free for two years after in position. You 
can’t fail. Practical experience in actual traffic 
office offered graduates. 

Earn $75.00 to $150.00 Weekly 
Student R. W. Fish appointed General Traffic Manager after six 
months’ study. His salary to start, $3000.00. Complete trair 
inexpensive, Make up your mind NOW to get started. Easy terms, 
Write today and save $34.00. Act at once. 


| INTERSTATE TRAFFIC SCHOOL 26 Jy2'"« 21. 

















———_— —— 





Good Pay 
Growing Opportunities 


Trained electrical men are always in 
demand. Opportunities in this well 
paid field are increasing daily. Key 
etone Institute gives practically a four 


years’ college course in Electrical and 
| Mechanical Engineering in 2 years, by 
cutting out ae vacations non- 





essentials. Also one year courses in 
Electrical and Mechanical Engineer- 
Six months’ courses in Mechanical 
Drawing or Armature Winding 
Reasonable rates for board and tuition 
— and laboratories 
rt time employment for pone ents 
itions for graduates. Wri for 


| KEYSTONE INSTITUTE, 135 North 4th St., Reading, Pa. 





and goo oo 




















WE TEACH POULTRY KEEPING 
BY CORRESPONDENCE; 


easily learned at home. Big money in Poul 
try. Profits sure. Others making big succes 
you can too. Send today for free book 


“How to Raise Poultry for Profit 


The National Poultry Institute, washington. D. ¢. 


Comics, Cartoons, Commercial, News 
, paper and Magazine jestrating, Pastel 
®Crayon Portraits and Fashion Ear 
money become famous Our simple 
eo soothed quickly develops your talent io 
spare time By Mail or Local Classes 
Write for terms and list of successful students 


ASSOCIATED ART —- 
87-B Flatiron Building 


BLANK CARTRIDGE PISTOL 


50c. 














vor 






as 


Well made and ef- 
fective; modelled on 
latest type of Revolver: 










revolver without danger tolife. It takes stand- 
ard .22 Cal. Blank Cartridges obtainable every- 
where. Aare 











yer 100 


ane 5 express 50c 
___— Dept. § S72 ____ CHICAGO 


oo Business < 


Big field —un- 

Umited po A lities { 
increasing demand for men 
with creative ideas Our course de 
velops ability and originality. Work in 
tensely interestin 
























You can do it if ambitious. Successful grade 
everywhere.Our course thoroughly covers every 5 
of work. Our ag s command big salaries. W rite 
catalog , samples rantee and Free Outfit Offer. 


Detroit School of Lettering, 626 D.S.L.Bldg.. Detroit, Mich 
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. raftsman’ Ss Complete Outfit 

. phe a . So 4 copes ay TE trume. 
set of compasses —# dividers ne in vetvet li — Seeceory 
equare, two les rotractor, universal curve, triangular s' 

scale, water-proof ink, pens, pencils and ell sccessories — 

qa free ip this expert's complete ou: 





= Easy to Learn at Home 


ape from Great School Known All Over the World 


ses 
Dns Che Coyne Home Study Course guarantees to train you Draftsmen Make $225.00 


ay Be member, the Coyne Trade and Engineering Schooisare rec- 
nized by Educators all over the world. Students come from al! to 500 00 a Month 
over 7 —_ .~ get ——— ——. Why. Because of the ° 
Coyne Schools’ long established, tremendous reputation for i 
rT cessful teaching by its great staff of experts. Coyne is not phere is ° tremendous demand for trained draftem nen. 
+ “one man" school but a great educational institution, 21 low is the time ~ nae gts ne 





ears old, an acknowledged leader and originator. C oyne origi- and -— work up to $500 a month and more. Draftsmen are 
uated the “Learn by Doing’’ method now endorsed by aa, here. Once you are trained you can choore your own 
tors everywhere. Coyne has graduated thousands of successful, business and work in any part of the country you please. Coyne 
jrosperous men all over the world You can’t make a mistake training makes everything easy for you. 
if you write for the ¢ Soyne free book. Coyne students say every student L. T. Dubendorf writes: ‘Immediately after completing 
inute of the course was enjoyable. Some students took geed course | went to work for Armour & Co. Work was easy for me 8 
positions 3 months before their course was finished. months later I accepted a position in New York at a large increase in salary 





f t drafts- 
en 3 Months Course at School Yoo 92° qouiy ee oer esive train. 
or oO at the school in Chicago. Living  .. = "pe sibilities of earning way 














ile studying. If you prefer to come to school instead o of the 
Mai! this coupon for our interesting book, “‘Drafting the Study’ course, check coupon below and send it for complete information. 
Foundation of Industry,”’ sent you free. It explains all about the ° il 
Coyne home study method and shows you how to become a drafts- Check this coupon and mail it now 
= in the quickest a way. a i to know al! about ce em = een et ee ad 
this great institution. ion’t put it oF md for this book now. ° 2 
it's Shochatelp foun, teo-Gbligphion. St. qenteias the enest valeabts Coyne Trade and Engineering Schools, 
information you will ever get in your life. Send the coupon now. Department 417739-51 E. Llinois St., Chicago, UL 






Dear Sirs: ~ Please send me, absolutely free, without obli ation, 
| our book, “‘Drafting the Foundation of Industry,’ _aipe ull im 
oermation about the yne Home Study Course in Dr img 


HOME STUDY DEPT. © Home Study Course ©) School Course 








BEDE. ccnsncnsseesdieqnpensebeusemanenias eevecce cccece coccccccceccces 


TRADE & ENGINEERING SCHOOLS 


Recognized Producer of Successful Men IE sc icse ccntudons ecccecee Suberbeseeennnncsecocesasssoseonett ooee 


39-51 East Illinois St., Dept. A177 Chicago, Ill. 
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Make Your 
ENGLISH 
Win for You! 


You are sized up every day by 
the way you speak and write 
The words you use the way you 
use them, how you spell them, 
your punctuation, your grammar 

ill of these tell your story mor 
plainly than anything else you do 
And it is a story open to ‘il An 
unusual command of language 
enables you to present your ideas, 
in speech or on paper, clearly, 
forcefully, convinci 


Sherwin Cody’ $ 
Wonderful New 


100% Method 
Self- Correcting! 


A simple meth xd has been invented by whic ju can acquire a 
mand of the English language from the gre anes Sherwin 
‘ ite perhaps the best known teacher of practical English, 
after twenty y« irs of research and study, has perfected an 
invention which p s the ability to talk and write with 
correctness and ee within re h ot every one with ordinary 
intelligence, Sherwin Cody wa ized to discover that the 
average person in school or in business is only 61° efficien 
the vital points of English grammar Lhat is because ‘ 
methods of teaching English in school left you only a hazy idea 
of the subject—they did not stick in your mind. But Sherwin 
Cody’s new invention upsets all old standards of teaching Eng- 
lish. His students secured more lcanepeaemtanaie in five weeks 
than had previously been obtained by other pupils in two 
years. Only 15 minutes a day of spare time with ‘100% Self- 
Corr esting Method’ *will, wit! ery short time, give 
sumand of language 


15 MINUTES A DAY 


PERFECTS YOUR ENGLISH 


On Oct a5, 2018 Mr. Cody was gt 1 patent on his unique 

device, and now he places it at y ap note It overcomes the 

ouly we < aolet in instruction-by-mail It actually takes tl 

place of in instructor at your elbovy I issigns you lessons i! 

Expression, Spelling, Punctuatior rammar, Reading, and 

Conversation, corrects ther for vor nd anticipates 

questions. It even grades your papers l assigns you 

percentage till you reach the 100% 1 k. Yet so simple 

lessons that only faa minutes a day are require 

minute is fascinatingly interesting 

N B yk F cokemete 
cw oOo ree ] snguage 

are ever embarrassed mistakes in gram » SI 

p tuation, if y« mu cannot « ind the exact word 

your ideas, this booklet will b evelation t ‘ ‘ 

the coupon and it wi \ | 

win Cody’s new inven ! mar rung 

gain in 15 minutes of your daily spare time. Mail th 

or a postal AT ONCE 


Sherwin Cody School of English 


56 Searle Building ROCHESTER, NEW YORK 


SESS 44 4444S SSS SSE SESE EES 


SHERWIN CODY SCHOOL OF ENGLISH 
56 Searle Building, Rochester, New York 
Please send me at once Mr. C ody’ s New Free Book explaining 


his ‘100 per cent Self- C orrecting’’ Course in English 
Nan 

Address 

Cit 


you 
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Gibson Instruments 


Mandolin, Mandola, Sapto-Sain 
Guitar, Tenor- Banjo, Mandoiin « 
Banjo, Cello-Banjo, Guitar- 
Bande. § 


Easy to Play 
KE asy to Pay 


Select your Gibson now, Youcan 
soon be playing the music of the 
aay, Your friends will be surpr 
and delightfully entertained. Let us! 
you organize a Gibson Orchestra 
‘ your community. You can increase y 
ge popularity, income and pleasure by playing 
for Concerts, Entertainments, Church Affairs 
etc. Asmall down payment and then $5 a mont 
will soon pay fora Gibson and will furnish you witt 
wholesome, gear-’ round entertainment. If you have an old instrument, » 
will make liberal allowance on a Gibson. Write for Free Book, Catalog, Fr 
Trial Offer, information about Wm. Place,Jr. Book and Instrument yor pre 
GIBSON MANDOLIN -GUITAR yw weno 
1366Parsons Street Kalamazoo, Mich., U.S.A. 

















Send for this Free 128-Page Book 


It tells how you can gain a thorough I:nowledge & law in your 
epare time at home as 40,000 others are now 
doing. Many high salaried positions open 
to law-trained men. Also splendid oppor- 
tunities in the practice of law. Our free book 
Poa how you can train under the guid- 
ex-Pres. Taft and 80 other famous 
legal authorities. Diploma granted. Write. 
BLACKSTONE eg TeTUTE, Dept. A177 
4753 Grand Bivd. » {inols 


 “STAMMERING 


ifs Guse and Gire ** 


You can be quickly eured if you stammer. Send 10 cents, coi 
or stamps, for 288 page cloth bound book on Stammering and 
Stuttering It tells how I cured myself after Stammering and 
Stuttering for 20 years. BENJAMIN N. BOG 
729 Bogue Building, 1147 N. tll. St. 











indianapolis 


Be HOW Card Book $4 2 


A Complete Show ( ard Course 
$100 Week t have your own t and 
" _ 
pay $ It this bool { 
Send how—WM. J. E SAKER, 430 Railway Ex 


Learn Watchwork, lowelrywork 
and Engraving. 4 "0° jry'e commanding» 


in demand. Address HOROLOGICAL, Dept. P, Bradley Instit 
Peoria, I1., for our latest catalog. 











sstaues se l* saaaaaaaaaacaa lll 


—E 


RAILWAY MAIL CLERKS 
Examinations soon. $1600 to $2300 a year. 
Steady life-time job. Common education suf- 





weseses, ficient. No “pull” 
® necessary. Mail 
LX coppee for 
% Catalog SO. 
“Pp 


Patterson Civil Service School, 
Rochester, N. Y. 
Sirs Send me without charge your 


Catalog 8 describing this and other fine 
U. 8S. Government positions. 


Patterson Civil 
&s ervice School 
> Rochester, 
% » Ve 


Address.... 
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Do You Want to Make 
ae |More Money? 


en come 
| Plated Ra- 
Clutch, Two 


31 I Can Show 
You How 





























“THE EVIDENCE-—— 
These Fellows Will Tell You 
Ol g, Huntingdon, P 





More Money for You 
ng Bush Cars in your 4 Bus 
a better a fit or " than the 
sua agent wit I pr t we give you a 
better car to soll for the money, 1 t your 1s- 

¢ pe 
There Is a Way Open to You 
We hat , , 
rta ; BIG MONEY 


Without elay i 
Make Big Money in the Automobile Business.” 
‘ ail | ’ I t y t 


There will be 
§ We , y. Get t 
Low Priced Cars Will Always Sell 





» hich 





You'll 


SEND IN THE COUPON TODAY NOW IS THE TIME 


I 
ea 
started quick 


Take Immediate Advantage of Our = Automobile Offer Pe J. H. Bush, 
<” Bush Motor Co., 


: W 
Automobile Construc- : “4 Dept. W W 126 


ye i gg pe J. H. BUSH, President , ush Temple, Chicage 


Selling 
BUSH MOTOR CO. - . to 
Dept. W W 126 Bush Temple Auto Of hg 

CHICAGO ai 


’ Association 
Me mber 


et itomotive 
Engineers. 
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Take Your Place in That Conference 


Specialized Business Training Will Put You Among Business Leaders 


tors and officers of a big business organiza- 

tion could look for suggestions when the 
are discussing vital questions? Would they call 
upon you to help them to solve their problems and 
to carry out their important planc? 

If you cannot fairly answer “*Yes’’ to these 
questions, you have not yet arrived where every 
ambitious man wants to see himself—andé it is time 
for you to get the specialized training which will 
bring the confidence of men in command of large 
enterprises and fit you for advancement. 


Train for Executive Work 


No intelligent man need remain a low-paid sub- 
ordinate when the LaSalle organization of over 
450 business experts gives him the opportunit pe 
get the training which will put him years ahea 
the ‘‘rank and file’’—and this is in his spare dane 
at home. By the LaSalle Problem Method, you 
enter at once upon the very duties performed 
men in executive jobs. Every principle an 
method is made clear, simplified, put in shape for 
you to quickly grasp. You become so familiar with 
the whole subject that when the course is com- 


A RE you one of the men to whom the direc- 


pleted you are ready to take your place among the 
capable men who are picked for jobs that call for 
executive ability and pay high salaries. 


h pmenapew Men in High Positions 


ont could read the letter from .a man who 
alle training rose from bookkeeper to Sec- 
coe of his company; the letter from a former 
dock checker who is now General Passenger and 
Freight Agent; the letter from the man who while 
station agent studied Law by the LaSalle Proble: 
Method and was elected Prosecuting Attorney; the 
letter from the man who was earning $87.50 a mon . 
and now draws a salary of $5,600—you would so 
realize how this training puts a man in line for ; 
bigger position—quickly raises him above the crowd. 


Ask for More Facts 


Mark X in the (1 in the coupon before the course 
of training in which you are most interested, 
mail the coupon today. This will bring you full is 
formation about the course—also our famous inspir- 
ational book, ‘“Ten Years’ Promotion in One."’ 

Look into this LaSalle training. You incur no 
obligation in asking for the facts. Write today. 





LASALLE EXTENSION UNIVERSITY 


Dept. 664.R CHICAGO, ILLINOIS 


Please eend me catalog and fall information regarding the course and service I have marked with an X below. Also a copy of your book, ‘*Te> 


Years’ Promotion in One,”’ all without obligation to me. 





oO HIGHER ACCOUNTANCY: Training for 

positions as Auditor, Comptretier, Public 
Accountant, Cost Accountant, ete. 
BANKING AND FINANCE: Traini 
for executive positions in Banks an 
Financial Institutions. 

Dence and Cones LAW: Reading, Refer- 
ence and Consultation Service for Bus- 


cn R. ry COACHING. FOR ADVANCED 

| aay NTS: In preparation for 
State or and Institute SiSmeinations. 

fa expper BOOKKEEPING: Training for 

Head eeper. 
Dy comMeRcia SPANISH: Training for 
tions as Foreign t with 
jpanish-speaking countries, 


oO BUSINESS MANAGEMENT: Training 
for Official, Managerial, Sales and Execu- 
tive positions. 
BUSINESS LETTER WRITING: Train- 
ing for positions as Corres lent, Maii 
Sales Director and executive letter-writing 


PERSONNEL AND EMPLOYMENT 
sr ing for Employ- 


Em plo. t Manager 3, ives, 
Indostrial " 


INDUSTRIAL MANAGEMENT EFFI- 
= ey ° ae for ae _— 
desiring training in the 48 factors of effi- 


-Present Positi 





There MANAGEMENT—FOREIG? N 
AND DOMESTIC: Training for positions 
ic Manager 


ete. 
[]LAw: Training for Bar; LL. B. Degree 


Cj Mooans FOREMANSHIP: Training 
the direction and handling of ~~ al 
forces—for Executives, oo Supe 
intendents, tractors, ub- 
Foremen, ete. 
for Bus- 
riters. 


USINESS tee et Train 
Training ' 0 


and Copy 
- —. effective speech { 
Fraternal Leaders, 





Oo 
oR SPEAKING: 
Politicians 


Te ae 


AdAdreasa 
ess. 
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ectricity 


Learn At Home 


HERE is a wonderful opportunity right now for young men who like electricity. If 
you are ambitious and will train yourself in spare time you can step into a good posi- 
tion and get experience that will give you a real start towards success in life. Good 


salaries are offered with rapid promotion. 


For 29 years the International Correspondence Schools have been training young men for success in 


electricity and over 200 other subjects 


They will help you prepare right at home for a position in the 


line of electrical work you like best—or in any other work that appeals to you. Thousands of men, through 


i. C. S. training, have stepped into fine jobs, but 
never were opportunities as great as now. 

Let the I. C. S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn’t obligate you in the least, and 
it will bring you information that may start you on 
a successful career. This is your chance. Don’t let 
it slip by. Mark and mail this coupon now, 





“I have watched the ar ; of the Interna- 
tional Correspondence Schools. To me their 
rapid growth is easily understood, because I 
realize the practical value that is back of them 
and know something too of the success attained 
by many ambitious men who have taken their 
course 

“May your institution continue to so grow 
and flourish that the world will come to appre- 

ciate the actual worth of the I. C. S. trained men 
Tuomas A. Epison 


“T am familiar with the textbooks andmethods 
of instruction used by the International Cor- 
respondence Schools in their Courses in Elec- 
trical Engineering, and I also know of a number 
of young men who have taken these Courses with 
great benefit. I believe that any young man 
will find it a practical and economical way to 
acquire @ knowledge of the profession.”” 

—De, CHagitus P, STRINMETS, 








Please Mention 


Pcevcamemanat aanatenamareat  eamnat 


{INTERNATIONAL CORRESPONDENCE SCHOOLS 


SCRANTON, PA, 
Explain, without obligating me, how Ican qualify for the post- 
tion, or in the subject, before whic h I mark X. 
C] ELECTRICAL ENGINEER CHEMICAL ENGINEER 
} Electrician Pharmacy 
{ | Electric Wiring SALESMANSHIP 
| | Electric Lighting ADVERTISING MAN 
} Electric Car Running Show Card and Sign Painting 
Heavy Electric Traction RAILROAD POSITIONS 

(") Electric al Draftsman ILLUSTRATOR 
|) Electric Machine Designer DESIGNER 
L)} reiegraph I xpert BUSINESS MANAGEMENT 
if iP ractical Telephony Private Secretary 
by ECHANICAL ENGINEER Business Correspondent 
} Mechanical Draftsman BOOKKEEPER 

: Stenographer and Typist 
Cert. Public Accountant 
Commercial Law 
GOOD ENGLISH 
Common Et Subjects 
CIVIL SERVI 
Railway Mail c = rk 
STATIONARY ENGINEER 
Textile Overseer or Supt, 
] AGRICULTURE [| ] Spanish 


= 
t- 


} Toolmaker 
Machine Shop Practice 

saa Engineer 
L CIVIL ENGINEFR 
| } Surveying and Mapping 
MINE FOREMAN OH ENG'R 
ARCHITECT 
Architectural Draftsman 
| ) PLUMBING AND HEATING 
| )Sheet Metal Worker 
L) Ship Drafteman 
LJ Traffic Management 


Write name and address here 


coor 000000200 











LJ 
} 
i 
Navigator Autos 


LJ Poultry Ralsing Banking 


Name 





Present 
Occupation—— 





Street 
and No 





City—— a — —_—_— State—_.... 
Canadians may end this coupe n to Internati: nal . 
Correspomience Schools Canadian, Limited, Montreal, Canada, 
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Mae Murray and David Powell in George a s Paramount Picture, 
“Idols of Cla 


The most fecsinating thing 
in the world! 


—learning to write*for the Movies! Millions are yearning to do it! 
Thousands are learning how! Movie lovers everywhere are taking it 
up! It’s a wonderful new idea—exciting, magnetic, full of a thou- 
sand glowing new possibilities for everyone—Learning How to 
Wrtte Photoplays and Slories by a Simple New System of Gotng to the 
Movies to Get Ideas! 

The wonder, the thrill, the joy, the deep personal gratification of 
seeing your own thoughts, your own ideas, your own dreams, the 
scenes you pictured in your fancy, the situations sketched in your 
imagination, the characters you whimsically portrayed,—all gior- 
iously COME TO LIFE right there on the screen before your very 
eyes while you sit in the audience with that flushed, proud smile of 
success! Yours! Yours at last. And you never dreamed it could 
bel You doubted yourself,—thought you needed a fancy education 

r “gift of writing.” 

To think of thousands now writing plays and stories who used to 
imagine they NEVER COULD! Not geniuses, but just average, 
everyday, plain, me-and-you kind of people Men and women in 
many businesses and professions— the modest worker, the clerk, the 
stenographer, bookkeeper, salesman, motorman, truckman, barber, 
boiler-maker, doctor, lawyer, salesgirl, nurse, manicurist, model— 

eople of all trades and temperaments deeply immersed in ‘‘manu- 
acturing movie ideas,”’ of planning scenarios, of adapting ideas 
from photoplays they see, of re-building plots, of transforming 
situations, or re-making characters seen on the films—all devoting 
every moment of their spare time to this absorbing, happy work! 
Turning leisure hours into golden possibilities! 

And the big secret of their boundless enthusiasm, now catching 
on like wild-jire among ali classes of people, is that many of them, 
by reading some article just as you are reading this, have discovered 
the wonders of a New System of Story and Play Writing published 
at Auburn, New York, which enables them to make such rapid 
progress that they are soon transfixed with amazement at the 
simplicity and ease with which plays and stories are put together 
for the magazines and moving picture studios. 

For the world's supply of photoplays is constantly absorbed in 
the huge, hungry maw of public demand. Nearly anybody may 
turn to playwriting with profit [It is the most fascinating thing 
in the world! And also most lucrative. Skilled writers live in 
luxury and have princely incomes. They dictate their own terms 
and never are dictated to. They live and work and do as they 
please. They are free, independent, prosperous and popular! 

YOU need not stay outside of thjs Paradise, unless you WANT 
tol! YOU have as much right to Success as they. They, too, had 
to begin—they, too, were once uncertain of themselves. But "the y 
made a start, they took a chance, they gave themselves the benefit 
of the doubt, they simply BELIEVED THEY COULD—AND 
THEY DID! Your experience may be the very same, so why not 
have a try at it? The way is wide o; en and the start easier than 

- “- “te ever you dreamed Listen! The Authors’ 
Pressof Auburn, New York, today makes you 
this astonishing offer; Realizing that you 
like many Others, are uncertain of your abil- 
ity and don't know whether you could learn 
to write or not, _ the ¥ agree to send you 
absolutely free, “THE WONDER BOOK 
FOR WRITI RS. ‘en which is a book of won- 
ders for ambitious men and women, beauti- 
fully illustrated with handsome photographs 
—a gold mine of ideas that will gratify 
your expectations so fully that you will be 
on the tip-toe of eagerness to BEGIN 
WRITING AT ONCE! 

Se don’t turn over this page without writi 
name and addre: a? below and mailing at once 
to ou 7 no +, obit 
LAGNIE FICEN YOURS 


CASH ACCEPTED FOR THIS BOOK. No strinae to 
this offer. Your copy is all ready, fw. to be mailed to you. Send and get it now. 





The Authors’ Press, Dept. 9, Auburn, N. Y. 


Send me ABSOLUTELY FREE “The Wonder Book for Writers.” 
This does not obligate me in any way. 


City and State.......... 





Instruments 


WORK WITH GOOD TOOLS 
$6.75 se 


ee 


ie ee 


mah 


A Superior Outfit 


Contains fine quality 6-inch compass with pencil joint, extra 
pointand lengthening bar. 6-inch hairspring divider. 31. 
spring bow pen. 34-inch Spring bow divider. 34-inch s 
bow pencil. 4'4-inch and 5'»-inch ruling pens with ebony ha 
and box of leads. Gian & ather poe ke — case, plush |i 
Button catch. Size closed, 

weight, 14 ounces. Price 


5525 West Lake Street 
CHICAGO, ILL. 


Mechanical Drawing 


SHREWESBURY PUBLISHING co. 














100 “‘M”’ Street - Angola, Ind. 
Make you a Civil, Mechanical, Electrical 
Chemical Engineer in two years, 48 weeks ea: 
No entrance examination. High School Dipk 
not required. Compact courses made up 
essentials only. aupanees Low. 


TRI ‘STATE COLLEGE OF ENGINEERING 














'HicgHER Epucation: 


Courses in English, Spanish, Mathe- 
matics, Chemistry, Drawing, Educa 
tion, Business and in 35 other subjects ar 
given by correspondence. Beginany time 


Che University of Chirag 


= 29th Year Division 4, nae icngO. 1) 


J 








FREE REGISTRATION 
Catalog *K' Sent on Request 
Teaching positions, $2,000.00 and unwards, open to machi: 
woodworkers, auto-mechanics and electricians with high s 
training and two years’ experience as journeymen 


THE CLARK TEACHERS’ AGENCY 


KANSAS TY,™MO. sPO 








KANE 
New York Life Bids. Chamber of Commerce 


Complete Conservatory 


iMusic Lessons aote Comeares 


Wonderful home study mu 


UNDER MASTER TEACHERS } !essons under great American 4 


5 puropses teachers. End t 
12: by Paderewski. Master teach: 
\ At H om e guide and coach you. Lessor! 
marvel of simplicity and complete’ 
Writ o ereste 
Any Instrument Pirte gaming copres 70m are tntererte: 
yigka. © anton Guitar, Banjo or teed ¢ Organ---and we will » 
PRER CATALDO. © for it NOW! : 
University aeuten | Concervatery, 319 Siegel-Myers Bidg., Chica 





$2, 000.00 — Public School Teachers — $2, 000.00 | 


CHICAGO wo NEW YORK 
Steinway Hall Globe Bidg. Fietiron Bids 





nal 
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Sweeney trained men in demand 
right now at $50a week and more. 60 Cents an Hour 
Read these genuine letters Bird City, Kansas 
$50 a Week asking for Sweeney Trained |) Sweeney Auto School. 
Tallahassee, Florida Men to work in garages, Gentlemen: —We are in 
Sweeney Auto School. auto concerns, repair shops, need of two good mechan- 
lek, g, Gontlemen:—I want af etc. Corn bas gone down, os Ca . io furnish 
~ . , irst class mechanic and § wheat has gone down, all § t®e™ to us e will pay 
E.LSWEENEY —. to —- =y farm products have gone down, 60c an hour. The rig t 
—PRESIDENT a h want “yy : ' but gasoline hasn't gone down. men can have the ats Poe | 
ney Sib ese wer k. Pl oe Garages, repair shops, auto con- long as they like.— Bird 
“ a , ligg B ‘a — are paying top wages, City Garage. 
e ou y, 7 » 
Will Pay Any Price by return mail. — Allie stay on ices BIG PAYING JOBS 
Sesek Go. en Stoutamire. hunts work, but the 
—_ ee : 1s 4 . , trained man takes his Right now during the big reconstruc, 
oweeney ito School, pick of good jobs, tive period the man who knows—the 
Gentlemen:—I want a , trained 
1 electrician, if you man = Asks Us To Wire 
e one. Send him up being sought 
1 I will pay most any Ee, Seon “« Iverness, Miss 
e r a £oo . ane 1g but you ve 
rf r ca a got to be bic Sweeney Auto School. 


. : >. =< : , 
t away.—E. O. Bitner / enough for Gentlemen: —I am in 



































the job. 


e yy cS need of a good pos 
- uate mechanic, Will pay 
all a manis worth. Please 
: SA wire at my expense. — 
Start a Business on$25 ee Bo Hays Motor Car Co., J 
Neck City, Mo. kid 
ney Auto School. 
tlemen:—We have an 


ert opening for good | Theso bettors SANT STEP-SEND FOR MY 


grad- 








L. Hays, Manager. 











auto repair § Prove that the 
ey rhg ene fy wy BIG FREE CATALOG 
“here is alarge can secure a job 


ig here with § like these at It shows 
ine air pumpand § $90 a week Want Sweeney 


Graduate hundreds of 


» rer nly $25 pe and a 
, W.G-H nn ios more. They Ask for ie | voy “4 actual pho» 


, Sweeney Graduates Yer esrcce8ss F tographs of 
opyright 1921 ' 1a ve men at 
oS LEARN IN 8 WEEKS Thousands of young men I 


mechanically inclined, just e have a er te of work in my 
like you, have come to the Sweeney School and §} f l and can ¢ Marnift- 
Steady Job— Standard after a few weeks have left us to get good paying J 2 ™: eacy W at — 
ages. jobs—to have a business of their own—their future f A price.-Garth oquier cent New 
u n, Kansas assured. You cannot get the Sweeney System of rs Garage 
ney Auto School. Practical Experience anywhere else. The system ox hool. 

-If you have that teaches by working with your hands—the sys- 

hoisthrough tem that trained over 5,000 men for the U. 8. 

i Government during the war. Over 36,000 gradu- 

ates scattered thruout the world. 
































Get Into the Automobile Business 
and Make Real Money. 


FREE I will gladly send my 72-page illus 
trated catalog FREE. Also a fre 
copy of Sweeney School News, a most inter- 
ing monthly school paper published here. You will enjoy them. Read 
vorth while stories of men like yourself who came to Sweeney sand 
d success. Read how Frank Powell and Harry Wilson built upa 
000 business in about two years after graduating. Read how 


bert A. Pence built up a $25,000 yearly garage business at Clear- GS >. “1 | V SUSUERR GREE 


t, Mo. These stories and many more are told by the Sweeney 7 . + . ° 
ents. Also l want you to learn how my students enjoy them- For Big Free Catalog Mail 


lves after work in the heated swimming pool, the club and reading ~ This Cor mn. 
oms, etc, Send coupon right now. EMORY J.SWEENEY, President. ——— medics ng = 
vi »t mH L Ee residen 


I EARN A TR Dept. 3060, Sweeney Bldg., Kansas City, Mo. 
ADE” Please send me free without any obligation 
on my part, your 72-page catalog and your 


Sw eeney School News. Tell me of the oppor 
tunities in the Auto and Tractor Business 











j 





} SCHOOL OF AUTO-TRACTOR-AVIATION 
- 306 SWEENEY BLDG. KANSAS CITY,.MO 
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DoYouLiketo Draw? 


Here Is a Simple, Easy Way 
to Draw a Comic Face 


, 2 
! lrobos 
a 





Make a square with pencil, then add to it with 
pencil as shown in the small squares above. Erase 
all pencil guide lines after the drawing is completed. 


We will not give you any “grand prize,” if you draw 
this picture. Nor will we claim to make you “rich 
in a week.” But if you are anxious to develop your 
talent with a successful cartoonist, so you can make 
money, send a copy of this picture with six cents in 
stamps for portfolio of cartoons and sample lesson 
plate, and let us explain more in detail. Some of 
the most successful cartoonists are former students | 
of this school. It is not hard to learn to draw orige 
inals when you are shown how in a practical way. 





THE W. L. EVANS SCHOOL OF CARTOONING 
“The School That Has the Reputation” 
821 Leader Bldg. CLEVELAND, OHIO 
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LAW 


. 

Pays Big Incomes 

Government records show that 

the percentage of lawyers report 

ing incomes of more than thre: 
thousand dollars per annum is 
greater than that reported by any 
other class of business or professiona! 

men, except stock and bond brokers, 


$3,000 to $50,000 


Law opens opportunities not only for independ- 
ent practice but for high salaried business positions 
Every big organization has its law trained men. 
Presidents of many largecorporations are law trair 
ed men—advanced because of their ability to mak: 
quick, accurate decisions based on legal knowledge. 


Study at Home 


We guide you step by step. You can train at 
home during spare time. We prepare you for bar 
examination in any state. Money refunded according 
to our Guarantee Bond if dissatisfied. Degree of 
LL.B. conferred. Thousands of successful students 

Low cost, easy terms of payment. 


Write for Information 


Get the facts now about thie LaSalle training in 
Law. Catalogs and ‘Ten Years’ Promotion in One’’ 
—a book that has inspired more than 250,000 an 
bitious men—seft free. Also our book “Evidence 
giving examples of the successes won by LaSalle law 
members in every state. Writea letter or a post card. 


LASALLE EXTENSION UNIVERSITY 


**The World’s Greatest Extension University’’ 
Dept. 664-L Chicago 


Tao) aeueah 


Electrical and Mechanical Engineers receive fabulous salari 
Thousands wan 3 months to 2 years Practical-Tech: 
training under experts. Not a trade school but a Pract 
Technical College teaching electricity, steam, gas, auto-ciect 
armature winding, drafting. Extensive laboratory and s 
equipment. ecs awarded. y and night sessions. Enroll any t 


Dons ded e us by size of this ad. Write for free catalog FINLAY F&) 














i 
GINEERING CO ‘EGE, 1001 Indiana Ave., Kansas City, Mo. 





If you stammer attend no stammering schoo til! you ¢ y 
large FREE book entitled “STAMMERING, Its Origina: 
Advanced Natura! Method of Cure," boundincloth and 

edin puregold. Ask orspecial: uitionratcand a FRE! 

of “The NaturalSpeech Magazine.” Largest. best « 

and most successfulschoolin the worldf orthe cureof star 


ing, stuttering, etc. Nosing-song ortime beat. Writet 


North-Western School, 2337 Grand Ave., Milwaukee, W's 


Wanted: 





FRANKLIN INSTITUT 
Dept. K179, Rochester ,'V. ! 
Sirs:—Send me at once, !' 
of charge, Sample Rail 
Mail Examination questi 
list of other U. 8. Governm 
positions now open and free bo 


FIRST 
YEAR 


* 
a 
s 
* 
* 
* 


é 


60 


Raise to $2300 
Examinations 
Everywhere soon 
MEN—BOYS, 
Over 17 


LIFE JOB 
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Learn Mechanical Drawing 
Men Needed 


—Salaries 


$35 to $100 
Per Week | 


you earning less than $35 re —— —_ = —e. 

ek? Can you reasonably : I personally stand back of the Columbia School of 

your present position to ‘ Drafting—founded, directed and owned by myself— 

you $35 to $100 a week in ‘ | and guarantee the training given by it to be abso- 

near future? If not, this offer will interest 7) lutely as represented. The work of each one of our 

We offer to qualify you for a profession | students has my personal supervision. We seek 

h, at the very start, pays higher salaries “Quality” students rather than “Quantity,” as our 
inthe averace man receives, We offer y , 


u proposition is of the high- aS 
best personal service obtainable. We offer est character in every Kez OO ca p Seas 





you. personalinstruction in mechanical draw- respect. 
ing and teach you expert Draftsmanship in your 
ire time, at your home, by mail, in the same in ee sea a 
eal way that you would learnitin any big Drafting department We offer to qualify you for one of the 
high salaried positions in the Drafting field, and to keep you in touch with openings for Draftsmen in bi 


Presider 





gz machine shops 
manufacturing concerns and United States Government Departments We guarantee to start you on real Drafting 
qualifying you as a thoroughly trained professional Draftsman, capable of succeeding from the very start. One of th¢ 
tanding features of our training is that it qualifies you in an unusually short time. 


t 


Become a Chief Draftsman 


You not make a mistake by taking up mechanical drawing The field is not crowded, r can it be No single pre on tod 

off etter opportunities The great need tor trained Draftsmen continues to increase i. ich step forw ird in mechatr 

ment creates a need for more trained Draftsmen Promotion in this field is sure and cert ai! Men who start as Draftsmen are 

often advanced to Chief Draftsman, Chief Engineer, Production Manager or other high salaried position here is a constant 

demand for our graduates We cannot supply them rapidly enough Many of them are accepted even before they complete their 

training rhis unusual demand for “Columbia” Trained Men is explained by the fact that our students enter u tuald 
oo the a 


day they receive their first lesson They spend no time with unnecessary preparation or useless the 


The Largest Institution Spocialiden in the 
Training of Draftsmen Teaches You Mechan- 


nd the Cor : 1 culara 


ical Drawing at Your Home 22s. eyes ae 


Ly 


tical develop- 


iwing 





inmusua 
cour I 
3 is the mechar age in world history. The day of big earnest 
portunit for « ically trained men is here Especially is 
Ss true in the case raftsmen, on whom the mechanical in- 
istries of nerica and the entire world depend On no one 
profession “ss the continued development of machinery so 
early center With the training which we can give you at your 


" me our service will always be in demand, at a premium, in SEND THIS COUPON TODAY 


nent, highly paid field. 
Drawing Instruments 
Furnished 


We supply our students with complete drawing equipment 
professional drawing outfit is furnished, together with a highe 
grade set of Drafting instruments for your permanent us« 


No Previous Training 
Necessary 


TITUT As our students are put into actual practice at the beginning, thes 
ter, N.Y grasp the essentials of drawing quickly The lessons supplied 
are thorough, clear, and easily understood, even by those who 
ce, ir have had no previous technical training of any kind. No previous 
Railw experience or special education is necessary. 

esti 


nm COLUMBIA SCHOOL OF DRAFTING 


' ROY C. CLAFLIN, President, Dept. 1455, 14th & T Sts, WASHINGTON, D. C. 





BeBe e ee eeaaae BASS eee aaa aaae 


COLUMBIA SCHOOL OF DRAFTING 
Dept. 1455, 14th & T Sts., Washington, D. C. 


- 
= 


hout obligs n to me, please send m« i istr 


M4 I 


ee book 


te ee i een J 
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How about something differe nt—and much more prof- 
itable—in a line of work for you? We invite you to 
enter the finest branch of Railroad work. Be an Elec- 
trical Signal Engineer. In our department there’s no 
crowding, the pay is large from the start, advance- 
ment is rapid, and your ambition has full sway; for 
executives. 


Make $5,000 to $10,000 a Year 


You are wanted—NOW. Thousands of miles of track 
need to be equipped AT ONCE, and the demand for 
men of skill and ideas is immense. Let us qualify you 
quickly—AT HOME—tfor a job in the Electrical Signal 
Department. What say? Men answering this ad have 
been placed in fine positions, and we will help you in 
the same way. 


FREE Two Big Outfits and 
sis Modern Training in 
Electricity and Drafting 


Get busy—get particulars—free. To help you make rapid progress in 
your home study we give you two splendid outfits, Drafting and 
Electrical—worth $40.00—both absolutely FREE. You are given a 
thoro education in Electrical Signal Science under Mr. T. G. Cooke, 
former Acting Chief Engineer of the A. L. & G. Ry., and as you 
secure a fine Electrical and Drafting training at the same time, 
you are thus fitted—FREE OF CHARGE 
professions. This is your chance to enter a big-pay profession under 
most favorable circumstances. It demands your IMMEDIATE at- 
tention, for such an opportunity may never come again. 


MAIL COUPON NOW 


As experienced Railroad executives we strongly advise you to reply 
at once. Get our big book and learn how you can easily buy a life 
time success with a little spare time study at home. You can afford 
to make this effort, and when you know the fine future ahead of 
you, and how we completely GUARANTEE YOUR SUCCESS in 
this study, you'll be giad to do it. So send the coupon, or write 
Mr. T. G. Cooke, personally—NOW. 


DEPARTMENT OF SIGNALING 


Dept. A119, Ravenswood Station 
1924 Sunnyside Avenue, Chicago, Til. 


See eee 


to enter these splendic 





DEPARTMENT OF SIGNALING, 
Dept Ali9, Ravenswood Station, 1924 Sunnyside Ave., Chicago, tll. 


Gentlemen: Send full particulars, prepaid and free. This 
places me_ under no obligation 


it once, 
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Learn to DRAW 


The young man or woman who likes to draw i 

deed fortunate. Good commercial artists are always 

at a premium—and properly trained earn $50 

$100, $150 a week and up. It is fascinating w 

a can develop your talent in a few months 
real money-earning ability. 


Big Prices Paid to Artists 


a the Federal Home-Study Course no previ 
experience or training is needed. Each step is « 
and simple. You receive individual personal crit 
cisms on all your lessons. Hundreds of Fed: 
trained students are making big money. The F 
eral Course in Commercial Designing is endor 
by leading art studios and illustrating compa 
throughout America. It contains ie less 
from successful artists and designers. Get “YO 
FUTURE,” a book which gives all the facts, 
— how to turn your spare time into money. § 








Washington has becor 
the World's Capital and 
reading the Pathfinder is 
like sitting in the inner 
council w those who 
mold the world’s destiny 








6c in stamps, stating your age. 
Federal School of Commercial Designing 
665 Federal Schools Building Minneapolis, Minn 
The little matter of 10 ets. will bring you the 
Pathfinder eight weeks on trial. The Pathfinder ‘s 
an illustrated weekly, published at the Nation's 
center, for all the Nation; an independent h: 
* piper that prints all the news of the worid 
and tells the truth; now in its 28th year. This 
a im paper fills the biii without emptying the pur 
: a + L,! $1 a year. If you want to } 
st on what is going 
Will bring = in the world, at the 
least expense of time or 
money, this is your means. 
If you want a paper in 
your oo he which > a 
cere, reliable, entertain- 
From the i: wholesome, the Path- 

@_ finder is yours. If you would appreciate « 
peoxr which puts everything clearly, str: 
ion briefiy—here it is. Send te to s 
eat you might like such a paper, ar 
will send the Pathfinder on probation “eig! t 
weeks. The 10c does not repay us, but we are 
glad = —e in new friends. The Pathfinder, 
9 Langdon Sta., Washington, D. 


TAMMERER 


FOR S53 YEARS we have y Pacceasty Setres 

mering a fn our simple and ivhdan 

instruction only. SAMUEL | A ROBBINS, ‘Director 
Boston Stammerers’ Institute 

246 Huntington Ave. Boston, (7 Mass. 


Learn Photography 


Motion Pi. Picture- Portrait Commercial 
from a successful progressive photographer 
operating studios in the larcest cities, 
Earn $35 to $100 weekly. Easy and pleasant 
occupation, big demand for graduates. 


E.BRUNEL COLLEGE 


of f PGOTO GRAPHY 


mee tee 1 ae course, al! 
branches. Day and night classes, expert 
— a use of up rs 2» date | equip- 
ment. FE payments. 

— = all or ite for 
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HOUSANDS of men everywhere are doing the same. 
Many are getting more than this. Some are opening 
garages of their own. Why don’t you get into the 
auto game too? Men in other lines with a little mechan- 
ical ability have doubled their earnings after getting into 
the fascinating field of auto construction and repairing. 
len times the number of men now engaged in the busi- 
ness are needed. Fine, big paying jobs are waiting for 
men who “know” to fill them. Read below and find out how you can fit 
yourself to hold one of these big, man’s size jobs in your spare “1 
without going away from home at a cost of only 10c a day. 


Learn at Home gajtem 
— we 
Z oN 
No need to pay for an expensive course as 
that will take you away from home. 
You can learn the auto game at a cost 
of one-tenth the expense of going away 


to school. You don't have to serve an 
ip either. Use spare time 


will make an expert out of you and fit 
you for the biggest kind of job. It is 
sn six thick volumes, with 2600 pages 
a 
bioeprints, etc. Every part of every 
well known car is They 
teach you everything the best auto 
schools teach. 


Fifteen great auto engineers prepared ie Si 
these money-making books for men 
tike you. You don't have to know a thing about cars 
to understand them. Every page is written in plain, 
everyday language and they begin right at the begin- 
ning. With every set we give FREE a consulting mem- 
bership in our society. You can write our engineers ‘i 
any time and get their help on any proposition on |Everything About Autos k 

} 

; 


- 


Ete 


te. ¥ 








which you get stuck. Automobile Motors; Welding; Motor Con- 
struction and Repair; Carburetors and Set- 


1 tings; Valves, Cooling; —~ - Se 
+» Clutch: nsmission: Final Drive: 
F REE Examination! renting Urtsues Teun; Veluhdass Se 


nition; Starting and Lighting Systems; 








ithe ) coupon for free examination, Don't send any money. Shop Kinks; Commercial Garage Design {{ 
we will ship the books (all six volumes) by express collect and you and Ecuipment: Electrics; Storage Batte - 
ca ave a whole week to use them as if they were your own. ies; Care and Repair of Motorcycles; Com 
‘ them every test you can think of. Take them to your shop. we mations Gani 9 tors 
t w them to your friends and si 17 them back at our expense if mercial Trucks; Gasoline Tra . 
a don't want to keep them. If you do keep the books to help . . 
earn more send us only $2.80. You can send the balance of Blueprints of Electric 
© $24.30 price the same way—$3 00 each month. Only 10 cents lor) } P 
a day This i# your ehance to double your earnings—earn two Wiring Diagrams 
do'lars in the same time it takes to get ome now. The coupon is 





your start. MAIL IT. TODAY, 


Don’t == ss ~ 
Send premosse seer oeesecee 











8 AMERICAN TECHNICAL SOCIETY 
Money= g Dept. A-19a CHICAGO, U.S. A. ] 
B  Plense send me { Automobile EB 
p bonne xa ; S Sa “et ae neering for 7 1 
Just oe Se 
. £ Sees ting * b 0 
Mail Oster 0 Seamer coke eal & 
This! i ~! 
Cou on : Address : ¢cceWUNveracece n entegue i 
p i City State tt : 
American Technical ! jeciecence i 
Society * Chicago « Please Fill Out All Lines ' 
Pome cme ee ee ee ee ee ee ee ee 
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course 


Secret Service 


ORE Finger Print Experts are needed. 

Men whoare masters of this profession 

are scarce. The demand for Finger 

Print Experts is great. As a special induce- 

ment we will give you free of charge our new 

easy reading course in Secret Service In- 
telligence if you enroll at once, 


Be a Finger Print Expert 


Build up a business on the basis of a trained 
brain. You can do it as a master of the 
Finger Print profession. There is crying 
need for Finger Print Experts right now and 
the demand for these trained men is grow- 
ing every day. A profession that offers won- 
derful opportunities for advancement. Gov- 
ernments, corporations, police departments, 
institutions and individuals have constant 
use for these specially trained men. The 
work is fascinating and 


The Pay Is Big! 


No special education is necessary. You can 
become a master of this profession by study- 
ing at home in your spare time. Expert 
Finger Print men travel all over the coun- 
try solving mysteries that baffle all others. 
They are important men and highly regard- 
ed and envied by every one. 


Mail the Coupon 


Get full information about this great profession 
and our big offer of a free course in Secret Service 
Intelligence. The mastery of these two closely al 
lied protessions places a brilliant career within 
your grasp. Achievements that will immediately 
place the stamp of success upon you, are now pos- 
sible. Send this coupon for full information NOW. 








aaa University of Applied Science __ ---4 
Desk A119 1920 Sunnyside Ave., Chicago 


Gentlemen: Withou ; whatever, send me your 
new FREE book or t Pr S ane yur offer 


r ofa free course 
in Secret Service Intelligence 











Please 


I Teach by Mail 


I CAN make a good [%® 
penman of you at your ; . 
home during spare time, 
no matter where you live or 
how poorly you now write. My sim- 
plified system has shown thousands of 
others the way to good penm: inship 
during the past twenty years it can 
and will do the same for YOU? 


Beautifully Illustrated Book 
** How to Become 
a Good Penman” 


It contains general infor- FREE ! 
mation, with testimonials 

and beautiful specimens 

of penm inship showing what others have 
ac complishe d by the Tamblyn System. 
(Your na y " nen aan 
close stamp Jor postage. 


) Waite Sseax 


F. W. TAMBLYN 
418 Ridge Bidg., Kansas City, Mo., U. S.A. 








AM MER si 


Kill the scr of stammering. Re-educati a t 
key. The widely famed Hatfie “id Method fu 
lined in an accurate dependable. ath wl 
book—“ HOW TO STOP STAMMERING,” It 
inspired thousands, Free copy tod 


THE HATFIELD INSTITUTE, 109 N. | Dearborn, Chicago Il! 


Publishes cash 
assignments, les 
and articles on ¢ 
LRT hg gz, Designi 
Illustrating, Letter 
and Chalk-Talking. Criticises 
teurs’ work. Full of informatior 
artists and art students, Satisfact 
or money refunded. 


bas 





Grune — R 


20c a copy, $1 for 6 issues. Send $1 NOV 
of IN ONE MONTH 
x BOYe SYSTEM — Based on Syllables — 
e lays ¢ arantee¢ No* 
tat first week 1 ypewriting Free Send today tor Catalocr ‘ond Meney- antes tee 
cHicaco HOME STUDY SCHOOLS, £04 Reaper Block, Chicago, !!!. 
Be a watchmaker—you can learn this profitable trade by 
correspondence in — .ew weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
the matter is and how to repair one. When you graduate 
= will be a practical watchmaker and repairer and 
ny to fill any position. Positions for our 
Ask ior ‘oar Free Book. 
THE DeSELMS WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 


G. H. LOCKWOOD, Editor, Dept. 366 Kalamazoo, Mich. 
. Scientific Sy _— Writ sew sap rid 
LEARN WATCH REPAIRING 
will know a watch from Ato Z. You will know just what 
mi It explains our system and terms. 
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R COLLEGE 


GR 


AUTOMOTIVE 
ENG/NEER/NG 





Where You Get REAL Instruction 


No need to tell vou of the erying need for auto men who really know, or the big money they can make 
You know that. The only question is where you can get the best instruction. 


BE A “C.A.E.” (Certified Automotive Engineer) 


The prestige enjoyed by Greer graduates is your cue. A Greer Diploma means something. Grad- 
uate from Greer College of Automotive Engineering and be recognized as ‘‘The Man Who Knows.”’ 


Greer Graduates Get Big Pay 


This Is Important: 


It is not enough merely to go to some Auto- 
mobile School for a few weeks. You want to go to 
the College that makes Master Mechanics, real 
Certified Automotive Engineers. Here you get 
thorough instruction in the theory of every phase of 
automotive engineering, but that is not all; vou 
also get practical training and experience, working 


right with our expert instructors. We do not claim 
to be the largest school in the country, but we do 
aim to give such instruction and training that Greer 
graduates will continue to be recognized as the 
best. 

Our course of instruction and training is thorough 
and complete. Students who complete the course 
and earn their diplomas become Certified Auto- 
motive Engineers. 








Easy to Eoson 


No school or college education is necessary to 
complete the course. If you are willing to learn vou 
can easily master it and get started toward real 
success. 


Valuable Book FREE 


A new, up-to-date edition of Mr. Erwin Greer’s 














book, “‘How to Succeed in @“ * "™ ™* 


Ama COLLEGE 
OF AUTOMOTIVE 
ENGINEERING 
1519 Wabash Avenue, 
Dept. 16, Chicago, til. 
Please sen¢ 1 me free 


the Automobile, Tractor 
and Airplane Business,”’ 
has just been published. 
Full of useful information tte 
and practical , Sugges- Rhee 4 = 4 ithe 
tions. Worth $1.00 a / Am interested in subje 


copy, vet. sent free to before which I mark X 
anvone interested ) Awtemobiles () Aere- 
anvone interested, planes ( ) Tractors ( ) Electric 
Starters 


GREER COLLEGE of 7. 


AUTOMOTIVE ENGINEERING 


1519 Wabash Ave., Dept. 16, CHICAGO 


Present Occupation 


janine F.D ses 
, mma : ccc cee eats 

















T can have one of these well-paid, pleasant, executive 
positions—40,000 of them in the big hotels = the United 
States—now America’s Fourth Largest lt Statistics 
show that ONE IN EVERY TEN HOTELS. WiLL HAVE 

, OPENING FOR A MANAGER THIS YE Th 
f positions are also open to those ~hs jual 











no way interfere with your 














I eation 
FREER BOOK. 








‘ i **Your Big Opportunity 
Don't w ! lose t of a life- 
— Ma ’ NOW 5 ur whole f ay depend 

Lewis. "HOTEL TRAINING SCHOOL 


Clifford Lewis, Pres. Room 315 Washington, D. C. 


ememos FREE COUPON (2 ome 


LEWIS HOTEL TRAINING SCHOOL 
Washington, D. C. 
BOOK Your Big 






_ wiheut obligation the FREE 














| Does Your Wife 


Dress to Suit You? 


Do her clothes look worth 
the money paid for them? 
Every woman, or girl 15 
or over, can easily, in 10 
weeks’ time, learn to De- 
sign and Make her own 
Dresses and Costumes. 


DRESS DESIGNERS 
FREQUENTLY 
Get $2,000 to 

see 000 a Year 














ften t par- 
i eir ho and 
I mor 
Sur iY 
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t iS 
P . Pd 
SAMPLE I! mNS oa 
Ww ] SS 
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* 
7 @ ? y 4 
hown at a 4 FRANKLIN 
a aoe |) 6 ~—COUNSSTITUTE 
f SO Dept. K971 
Stu od Rochester, N. Y 
y Sion ant, #& Kindly send, FREE 
\ \ makemany « OF ANY AND ALL 
i 1 such at Sf CHARGES, sample k 
X% big sav- a Df n Dress and Costume 
ings 2 Designir g and Making, as 
a taught in 10 weeks’ fascinat- 
a ing home study, to 
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a Nam 
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Navigation 


TAUGHT BY MAIL 





a ship officer in met 
ant marine t ig 
the wor 2 
eppard 
t and 
ready. Officially 
U.S. Navy. 
chant Maru Merchant ship officers earn up to 


t 


$412 Per Month and Expenses 


Whether you are on the 











sea or intend to go, enre aoe: E 
Send today for valuabk illustrated booklet, “1 Tour Futt Z 
is on the Seven S« 
WORLD TECHNICAL INSTITUTE 
Dept. 138, Fuller Bldg Jersey City, N. J. 
hee « 
men with train i 
ELECTRICAL 2:0.) 
juart of a centur 
school has been training men of ambition ‘and TT time 


the electrical industries Condensed course ect 


ENGINEERING oe 


and promotions. Theoret i 


al and practical Electricity A 
Steam and Gas Engines, Mechanical Drawin Stade me 


ream Gitnal! ake IN ONE YEAR 


test electrical 
Course with diploma 
TI 1oroughly equipped firepro« 
ing hall, laboratories, shops. Over 3000 men tr 


Write for catalog. 29th year opens Sept. 28, 19 


BLISS ELECTRICAL SCHOOL 


104 TAKOMA AVENUE, WASHINGTON, D.C. 


SHORTHAND Simplified 
Learn Easily at Home 


Practical K.I. Shorthand; quickly 
You attain spe deanliy Great saving ir 
pape onpene Guarantee and 30 ad 
rive! iH study Many endorser 


sed in G vernment vi in corporat 


U 


FREE 
“KING INSTITU TE 
" ES-187, Si 


ation F New York, N.¥ 


MUSIC TAUGHT FREE 


IN YOUR 
; OWN 
You cam mod Tusa Likelthuquckly HOME 
Piano, Organ, Violin, Mandolin, Guitar, Banjo, ete. 
eginners or advanced players. One lessc n weekly. llustrat‘ons make ¢ ry 
fn seg A e per day to cover 3, ofy 
Write for FREE t klet which explains everything in full 


AMERICAN SCHOOL OF MUSIC. 51 Lakeside Building, CHICAGO 


Learn Autos and Tractors 


Wonderful opportunities cor 
red trained men; we tra 
thoroughly to start your ov 
business or make good money asm 
tor expert, driver, shop foreman, ¢ 


5,000 Graduates making 
good. Catalog Free 


omp lete 





{ dormitorie 





Learn in 5 
Evenings 










lik ri 
in K. 1. Shi id 














stage and music used 
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< SS 
Cleveland ieienatiie School, “1BI4E. 24th St., Cleveland, 0. 


Ome 


Jf a 


SS 
won —. s First Prize _o best course in Penman- 
ship. Under my guidance you can become an expert pen- 
man. Am placing many of my students as instructors in 
commercial colleges at high salaries. If you wish to be- 
come a better penman, write me. I will se nd you FREE one of my 
Favorite pens and a copy of the Ransomerian Journal. Write today. 


C.W. RANSOM, 476 Essex Bidg., KANSAS CITY, MO. 
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man we want in this firm’s responsible posi- 
tions. Youcan alwaysdepend ona man likeJim. 


“‘Every important man in this plant won out in the 
same way. Our treasurer used to be a bookkeeper. The 
sales manager started in a branch office up state. The 
factory superintendent was at a lathe a few years ago. 
The chief designer rose from the bottom in the drafting 
room. The traffic manager was a clerk. 


“All these men won their advancements through 
spare time study with the International Correspondence 
Schools. Today they are earning four or five times 
yes, some of them fen times as much money as when 
they came with us. 


“That's why I say that Jim there is one of our future 
executives. eep your eye on him. Give him every 
chance—he’ll make good!” 


Employers everywhere are looking for men who 
really want to get ahead. If you want to make more 
money, show your employer that you're trying to be 
worth more money. If you want more responsibility, 
show him you're willing to prepare yourself for it. 


For 29 years the International Correspondence Schools 
have been training men and women right in their own 
homes after supper, or whenever they had a little time to 
spare. More than two million have stepped up in just this 
way. More than 130,000 are studying now. Ten thousand 
are starting every month. you afford to let another 
Priceless hour pass without making your start toward 
something better? Here is all we ask—without obliga- 
tion, mark and mail this coupon. It’s a little thing that 
takes but a moment, but it’s the most important thing 
you can do today. Do it now! 
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BOX 5536-C 


“Keep Your Eye on Jim!” 


“It’s not alone what a man does during working hours, but outside of working 
hours—that determines his future. There are plenty of men who do a good job 
while they’re at it, but who work with one eye on the clock and one ear cocked 
for the whistle. They long for that loaf at noon and for that evening hour in 
the bowling alley. They are good workers and they’ll always be just that—ten 
years from now they are likely to be right where they are today. 

‘But when you see a man putting in his noon hour learning more about his work, you see 
a man who won’t stay down. His job today is just a stepping-stone to something better. 
He’ll never be satisfied until he hits the top. And he’ll get there, because he’s the kind of 


_ 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the posi- 


tion, or in the sub 
0 BLECTRIOAL ENGINEER 


T 

Telephone Work 

MEOH ANIWOAL ENGINEER 
Mechanical Draftsman 
Machine Shop Practice 
Tooltmaker 

Gas Engine Operating 
CIVIL ENGINERK 
Surveying and Mapping 
MINE FOREMAN OR ENG, 
STATIONARY ENGINEER 
Marine Engineer 

Ship Draftsman 
ARCHITECT 
Contractor and Builder 
Architectural! Dra‘ 
Concrete Builder 
Structural Engineer 
PLUMBING AND HEATING 
Sheet Metal Worker 
Textile Overseer or Supt. 
CHEMIST 


ject, before 





Write name and address here <_< 
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which I mark X. 


(J) SALESMANSITIIP 

LJ ADVERTISING 

() Window Trimmer 

(J) Show Card and Sign Ptg. 

_) Railroad Positions 

(J ILLUSTRATING 

(j Cartooning 

() BUSINESS MANAGEMENT 

Private Secretary 

Business Correspondent 

BOOKKEEPER 

Stenographer and Typiss 

Cert. Public Accountant 

TRAFFIC MANAGER 

Railway Accoustant 

Commercial Law 

GOOD ENGLISH 

Cc S hool Sub) 

CIVIL SERVICE 

Railway Mail Clerk 

AUTOMOBILES 

Mathematics 

Navigation Spanish 

AGRICULTURE Teacher 
Baoking 

















Pharmacy Poultry Raising 
Name. 
Present Business 2-4-2) 
Occupation ___ _Address, 
Street 
and No. 
City State 

to Internats 


Canadians may send this 
A. 9 i a -* 
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Limited, Montreal, 





Corresp 
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LEARN CARTOON 


AZO 1. 2. % 












% 8B pRAw BLOCK IN 
SKELETON BODY OUTLINE 
LEGS A 
on peed Pp COAT 


Fras LOT facet 
4 FEE 


Sy 
ANY of the foremost car- LANDON PICTURE CHARTS 


toonists earning from 


i 





Make original drawing easy to learn. They are intensely 


interesting, and easy to understand—no long text—no copying 
$2,000 to $25,000 per year were From the beginning you learn the Sunednenentaiis a" 
trained by the Landon Course develop originality. 

of Cartooning. The Landon Course has revolutionized methods of teaching 


‘ Ps : drawing. It has developed hundreds of young men—it 
At one time they were beginners, like yourself— will develop you. Send 6c in stamps for sample Picture 


but they had the ambition to succeed and through Chart, long list of successful Landon Students and evidence 
the Landon Course they won success. With the of what you, too, can accomplish. Please state your age. 


same ambition you too, can accomplish the same 938 National Bldg. 
results—with Landon training. The Landon Schoo Cleveland, Ohio 


Learn Expert Auto Painting 


There is Big Money in auto painting and 
refinishing. Our Home Study Course 
in Practical Auto Painting will enable 





Make Money ~ Bean 





AUCTIONEER 


. Missouri Auction School, the largest Auction School in the 
you to do the finest work and earn big wages. world. Four weeks’ course fits you to make big money. 
Wonderful opportunity for new money- Col W. Cies, Chillicothe, Mo., made $1000 one day; Col Walters, 

king busi f yo ' EY Okla., ‘made $1746 one day. If you want $50 to $100 a gay write 

ma 1g Dusiness Of your own | today for free 67- page annual and reas ‘the stories of successes made by our 

FREE ¢": es a a all about this big new aduates. Simply send name—tet us tell you how to be e Successful and 
Be first. Write quick. Gocapere ous Auctioneer 


CHICAGO COLLEGE of AUTO PAINTING W. B. CARPENTER, Pres., Missouri Auction Schoo 
Dept. 16, 20 E. Jackson Bivd.. Chicago, U.S.A. | L2ept 8... 818 Walnut Street, NSAS CITY. "Mo. 


ORNATE “ THERE'S MONEY INIT” iia 
===0-= LEARN TELEGRAPH Y>h: 
A ye ORSE AND WIRELES —— a= 
4 TEACH YOURSELF ic swe'oiuignas one lita inal 


Trans mitter THE OMNIGRAPH. Sends unl limites d Moree or Cor 


nental messages, at any speed, just as an expert operator would Adopted by U. S. Government, ond 
leading Universities, Colleges and Telegraph Schools. 3 styles. Catalog free. 


OMNIGRAPH MFG. CO., 26 D Cortlandt Street, NEW YORK 
LEARN WATCHMAKING WHY : 


and become independent. Good-paying positions secured. 
kasy to learn. Send for FREE CATALOG 


































| hundreds of Vr I . 
le out i or we 











to $7 oom. hap k 
ST. LOUIS WATCHMAKING SCHOOL, Dept. 5. ST. LOUIS, MO sions, pict e list. Get posted now. Send 
: 10c (NOT ST AMPS) for my Illustrated Prospectus 
TCH REP i a \ Mr. Sinclair, Dealer in Insects, Dept. 6, Ocean Park, Calf. 














You can learn by our modern and original system 
of instruction every part of the Watch Repairing 
Trade at home as go od or better than at a shop 
You can earn money while learning and secure a 
well paying position or start in business after com- 
pleting our course of instruction. Good watch 
a} repairers are always in demand and earn from $30 
to $70 per week. For particulars apply to the Wonderful, new device; guides your hand: corrects your writing 
WISCONSIN SCHOOL OF WaTCH REPAIRING | in few days. Big improveme >) in three ho ure. No failures. Com 
jason St.. MILWA plete outline FREE. Write C. J. Ozment, D-34, St. Uouls, M 


[DET Con TENOR BANJO_ 
FREE $20 10" 


We have a wonderful new system of teaching note music by mail and to first pupils in 
each locality we will give free a $20.00 superb Violin, Tenor Banjo, Ukulele, Hawaiian 
Guitar, Banjo, Guitar, Banjo- Ukulele, Mandolin, Banjo- Mando! 
or Cornet absolutely free. A very small charge for lessons your 
only expense. Pay nothing if you do not learn to play. We also 
teach Piano and Organ. Complete outfit free. Write at once, 
obligation. 


SLINGERLAND SCHOOL OF MUSIC, Inc., 1815 Orchard St., Dept. 735, Chicago, Ill. 
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Manxfacturers, Boards of Trade and Chambers of Commerce, but even Cities must now have their 
Nae Traffic experts, just as they have Engineers and Attorneys. 





Learn Traffic Management 


Only a few years ago a $100 a month shipping 
clerk with a few packers and teamsters made up the 
‘‘trafficdepartment’’ of the average organization. 

Today, many concerns are searching the 
country for men big enough to draw $5,000 or 
$10,000, or even more, to handle the big traffic 
problems which daily arise. 

The shipping clerk is still 
there, but he is now simply 
one of the helpers to the 
Traffic Director—the man 
who sits at the big desk, 
makes decisions, sees that 
interstate commerce rulin 
are complied with, de 
with railroad officials on 
matters of ratings, classifi- 
cations, claims, and carries 
out the policies of the house 
as applied to transportation. 

This kind of a man must 
he had by every big organ- 
ization if its shipments are 
to go by shortest, quickest 
routes and arrive when 
promised—if it is to keep 
freight costs down to a minimum—if it is to have 
its claims for overcharges, delays, losses and dam- 
ages adjusted to the best advantage. 


Trained Men Wanted 


Trained traffic men are also needed by railroads, 
chambers of commerce, boards of trade and cities. 
A vast field for the ambitious man is opening now 
in this new profession. The railroads and large 
shippers —e pay big salaries to men with spe- 
cialized traffic knowledge. Youcan quickly get the 
necessary training for one of these big positions— 
in spare time at home. 

LaSalle instruction in Traffic is given under the 
direct, personal supervision of expert traffic men, 
headed by N. D. Chapin, formerly Chief of Tariff 

sureau for New York Central and West Shore Rail- 
roads; and more recently Traffic Managerofthe Syra- 
cuse Chamber of Commerce and President ofthe New 
York State Industrial League. Nota necessary detail 
is overlooked. Freight Rates, Classifications, Bills 
of Lading, Routing, Claims, Demurrage, R. R. 
Organization, Regulation and Management, Laws 
of Carriers, R. R. Accounting, Statistics are all ex- 
plained, even to illustration of the actual forms, 
agreements and contracts in daily use. And it is 
all taught by the LaSalle Problem Method by which 
you learn per taken from the daily experience 
of successful traffic managers. You thus become a 
practical, ‘‘experienced’’ man in traffic work. 





That LaSalle training pushes men to the top is 
proved by what it has done. It enabled a dock 
checker in Seattle to rise to the position of General 
Freight Agent. A man in Cincinnati reports 500% 
profit on the cost of the course—and that within a 
year of enrollment. A New York member was 
appointed Traffic and Ex- 
port Manager with 400% 
salary increase. A Mary- 
land man writes that he has 
had two raises—salary near- 
ly doubled. And these are 
but a few examples of hun- 
dreds of letters which report 
similar successes. 


Send for Free Book on 
Traffic Management 
Our book on Traffic and 

its Opportunities, together 

with full information on the 
fee and terms, is sent free. 

We will also send a copy of 

**Ten Years’ Promotion in 

One,’’ which has proved a 





source of inspiration for 
thousands of ambitious men. You are under 
no obligation whatever and no promise is required 
or implied by your request for these books and the 
facts about the course. The coupon brings all, 
free. Mail the coupon today. 


LASALLE EXTENSION UNIVERSITY 


The Largest Business Training Institution in the World 
Dept. 664-TR Chicago, Illinois 


Please send me catalog and full information regarding the 
course and service I have marked with an X below. Also a 
copy of your book, *“Ten Years’ Promotion in One,” all with- 
out obligation to me. 

Traffic Menagement— § graining for  — a 
Foreign and Domestic }) 3°) °"0, 2" peer 
( Traffic Managers, Etc. 


Other LaSalle Training Courses 


LaSalle is the largest business training institution in the 
world. It offers training for every important business need. If 
more interested in any of these courses, check here: 

OHigher Accountancy OBusiness Management 
OLaw OBusiness Letter Writing 
OBanking and Finance OPersonnel and Employment 


; Management 
ote Management O Modern Foremanship 


: OBusiness English 
OCommercial Law Se Pa Contin for 
OFffective Speaking Advanced Accountants 
OExpert Bookkeeping OCommercial Spanish. 
Name. 


Present Position 


Address... 





LASALLE EXTENSION UNIVERSITY 


The Largest Business Training Institution in the World 
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BE A CERTIFICATED 


} ELECTRICIAN 


| WILL TRAIN You AT HOME 


A real position like this—for you 


The country needs thousands of trained, Certificated Electricians to fill good positions—and at 
big pay. It’s all a matter of knowing how, and I will teach you by my up-to-date, modern instruc- 
tion. You can learn at home, without interfering with your regular work, by my highly su 
—, method of Home Instruction in Practical Electricity. Prepare NOW, and be ready i 
a few months to earn you 


$65 to $175 a Week 


A Real ong ainigapte for You Send for This Book 


Wis hing is never going to make your dreams My book, “HOW TO BECOME AN EX 
o1 \ got t study to learn. A man is PERT ELECTRICIAN,” has started thou 

>< iy ir $ neck dow : ind no sands of young men on the way to splendid 

; € is aii limit ee a success. A new edition of this has just beet 

pa k printed. I want every young man interested 

A trained mind is what gets the big pay. It rr Electricity to have a copy, and will send 
Se eee _Are’ you on Ge ae ee ge you one ABSOLUTELY FREE AND PRI 

pees PAID. Write me teday 


aera Outfit Free How I Train My Students 


As Chief Engineer of the Chicago Engineer 

Ing Works 1 know exactly the kind of trai 

Bivalsg : . ing a man needs to enable him to get and vid ¢ 

Electrical Tool af trument Materia ic. oo posttions, at Re eames ie pasa 1} 

lutely free. burt more, to every Electr 1 Stu a 
ntIg 


To every stt ident who answers this a i am 
1 Spler I tr il Outfit 1 Size 





: dreds of men who re holding plendid lectr 
y valuable surpri that I « not positions. Many are now 1 sful Electrical Con 


tractors 


F Employment Service =! #'¥¢ ach of my students | 
ree p bf and a com plete and thorou aining. 
I am continually receiving requests him a SPLENDID ELEC rRIC AL PFI 
f n mpl r t nd ¢ 1 rait 1 nd n of the tr lhy + 1 
When my students es ate eceive the ertif 
{ cate tl - & are ready for a real position Sut still more, 
ears, help at ar time you wish vou can come to our splendid 
them in every pectin Ml ‘Electric il Shops for ecial traini 
other school can giv you 


ere. 


1918 Sunny- 
side Avenue 


. " - l " ] ' 7 y t : 
ve Sl “WRITE NOW-DON’T DELAY 
ra d and et tire Delay never got you anything. Action is what cou.ts. Get started—and get 
ame — particu. started now. Write me, or send me the coupon, right VOW. 
L. L. COOKE, Chicago Engineering Works 
Dept. 16 1918 Sunnyside Ave. CHICAGO 


Name 





Address 


City 
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CLASSIFIED ADVERTISEMENTS] 





WORLD'S BEST WANT AD MEDIUM 





Advertisements in this section, 25 cents per word, each insertion, minimum 10 words, payable in advance, 
To be inserted under proper classification in July issue, copy should be in our office May 25th. 








AUTOMOBILE SUPPLIES 





DIATOR Repairing. Start a business 
4 We will sell you plans and 

at s for the Champion Radiator 
Bench, a complete radiator repair 

hat can be constructed by any me- 
Price, including patent right and 

n book, $10.00 postpaid l’orter 

gu 716-722 12th St., Sacramento, 





to car owners garagemen me- 

Send today for free copy Ameri- 

1obile Digest Contains helpful, 

information on overhauling, igni- 
storage batteries, wiring, 
, et Profusely illus- 
Automobile Digest, 506 
nnati 


PROTECT your rights Write for ‘“Rec- 
tf Invention,’’ which contains form to 
conception of your 

onal service Pre 

charge J. Reaney 

Southern Building, Washing- 








NVENTORS. I offer my personal service 
g you of the proper way to secure 
tection at a minimum cost 
advice without charge Wm 

Woodward Bldg., Washington, 





rO Repairing Cost and Sales Cards 
t seful in every shop Samples, 
re after seeing samples. 

antic, lowa 
{AGNETO recharges for all magnetos, 
ling I t by I Ss 


rd i car . 

everywhere pounds mag- 
ir dry cells. $5.50 C.O.D. 
Webb City, Mo 


many purpose, folding pocket 
28 ounces, holds 300 pounds, 
sold Sample $1.25 post- 
Edson, 1292 W. Third 8t., 


Tires; double mileage. Prevent 
ind punctures Fully guaranteed 
ler Liberal profits to agents. Auto- 
Sales Co.;°Box 5, Chicago 


FOR Sale - Automobile rim spreader, 
factured che y. Patent ling. De- 
Cc. & Anulty a, Mo 


scrape babbit bearings!!! Use 

It “seats igs in five 
Agents wanted ‘ $2.00 Rels 
ring Co., 344 Cumberland St 
Ss 


AUTOMOBILE parts for most any make 
r el} We save you 10 to 90% on 
gear pini : transmission gears, 

New Departure, Timken, Hyatt and 
g rod bearings, radiators, springs, 
head gaskets, pistons, rings and 
1 clutch leathers Flywheel starter 
eplaced with steel gears guaranteed 
f car Ship us the wheel or send 
gear Coils, Connecticut and 
nt complete sygtems and parts 
init Two Sedan tops all com- 
ssenger Nash one-half 
roof and back curtain 
josch high-tension 
If you are in need 
giving make and 
wanted If con- 
for duplication 
will q y prices, and everything 
d i i mey-back guarantee and 
r he Auto Tire & Parts Co., 
Girardeau, } 


a 
pe 


AUTO Motors Supplies: Buick Michigan 

Stoddard-Dayton—E. M. F.—Cadillac— 
Uverland—Continental and Buda Motors 
All types, $50.00 each and up. New Dixie 
Magnetos $20.00. Splitdorf High Tension 
Magnetos $10.00 Kellogg Pumps $3.50. 
Auto-Lite generators, new, $10.00 Air 
trauges 65¢ Remy Ignition Coils, new, 
$5.00. Electric and gas headlamps, coils. 
“istributor heads, air compressors, etc, Write 
f catalog Motor Sales Dept. 15, West 
End, Pittsburgh, Pa . 


MAKE your own puncture-proof tires 
Information free. O. Danz, 1134 Tenth St., 
LaSalle, Ill 








BULL-DOG Inner Tires molded to fit your 
casings Practically eliminates Blowouts 
and Punctures Doubles the life of your 
tires Wonderful seller and repeat order 
getter. Write for particulars today, Agents 
making $5,000 to $10,000 a year Eastern 
Auto Specialty Co., Dept. A, Utica, N : 

AUTOMOBILE Books—Any of the follow- 
ing 8 titles $1.00 each postpaid. Ford Text 
jook— Motor Query Encyclopedia—Storage 
Batteries—Autocraft—Starting and Light 
ing Systems—Oxy-Acetylene Welding—Home 
Farm Power and Lighting—Tractor Engines 
’opular Mechanics Book Dept., 6 N. Michi- 
gan Ave., Chicago 


MAXWELL Owners: Our new carburetor 
is guaranteed to increase your mileage and 
power Free trial York Sales Co., 7454 
East Jefferson Ave., Detroi Mich 

GET a Gordon Auto Bed Prepaid $11.50. 
Carl Crawt« , Spoka Wash 








STORAGI rs 
“Johnson Pro ne better. Challenge 
tatte Co ; Ninois St hicago 


BATTERY Charging euffits all sizes 
Absolutely new. Easy monthly terms, Ho- 
barts, Troy, Ohio 

“AUTOMOTIVE Wiring Manual’’—orig- 
inal and only blueprint wiring bo 
tains more than 800 blueprints 
every make of car and truck si 
Over 600 car and truck wiring 
more than 200 internals of 
Guess n ig about your 
Sen ce $15.00 prepa pu- 
lar } Book Dept., 6 N ichigar 
Ave., Chicag 


AUTO Owners—Send 5c today a $1.00 
size sample of ‘‘Dan Patch,’’ the me Heat 
, d Inner Tube Repair Kit " 
Free. The Dan Patch Company 
a inane 

AUTOISTS—A Postal Bring 
Saving Price Bulletin, Tires 
Northern Tire and Supply ¢ 
Rochester N. ¥ 

VULCANIZING Tires, I 
now a growing, profitable 
e k other business 
period; get part of the 
tires that need repairs 
struction book, $1 Plan 
log free. Equipment Co., 
cinnati, Ohio 

AUTOMOBILE P 
manufacturer's list pri 
».M.F., Cadillac, Parry 
Jefferys, Studeb 
lands, Mitche 
sons, Interstat 
Stearns-Knights 
rials, Le t 
Stutz, Re 
Ohio, Ve 
America! 


bearings | 
and transm 
Write us your needs 
n guaranteed Aut 
nd St., Davent 
t to You 
epresentative wanted each locality t use 
d sell the new Mellinger Extra Ply Tire 
» seconds), Guarantee Bonds 8.000 Mil 
Sample Sections furnished. Mellinger Tire 
Cc Kansas City. M 
RIMS! Rims! Rims! Our Slogan 
Have it: We'll Get It, o r 
when it comes to rims 
demountable wheels ) 2 ar all 
times Free rim information for the asking 
Send for our catalog. W Kastner, e 
Rim Man, Main Office and warehouse, ) 
Michigan Ave Chicago 1741 Woodward 
Ave., Detroit, Mich 


TIRES—D 








AUTO Parts, new, used, for all makes 
of cars Batteries, Starter, Generator, Gears, 
Shafts, Motor, Transmissions Brand new 
high-tension magneto, 4 cylinder, $18. Ford 
and Overland 2-in-1 spark plugs with spark 
intensifier, 50c each; 2 cylinder tire pur . 
$1.00. Mail order attended to the same day 
as received. Standard Auto Parts Co., 1221 
Wabash, Chicago, Il 


PATENTS procured Prompt, persor 
high-class service for discriminating « 
Send invention for actual search 
ir motors, attachments and a 
George P. Kimmel, Master of Patet 
2G Loan & Trust Bldg., Washington, 


CYLINDERS reground, new pistons a 
rings fitted. Restores lost power. Write for 
prices, giving make and model. The Evarts 
Machine Co., Hartford, C 


AUTOMOBILE Parts for all cars 5 off 
manufacturer’s list price. Bui , Maxwell 
E.M.F., Cadilla Parry, Regals, Oaklar 
Jefferys, Studebakers, Flanders, Paiges, Over 
lands, Mitchells, ilmers, Auburns, 











Speedwell, 
ar, Haynes, 
ans, National 
1 n, Warrens, ° 
d many others tons, Connecting rods, 
im shafts, crank shafts, cy] lers, axles 
bearings and gearings; also, new rear axle 
and transmission gears f any make car 
Write us your need rvice and satisf: 
tion guaranteed Aut ‘arts Cx Sales 
Dept., St. Louis, M 





AUTOMOBILES 





FREE to car owners, garagemen, 
chanics. Send today for free coy 
Automobile Digest Contains help 
structive information erhaulin 
tior arburetors t atteries 
adjusting pairing x »fusely 


Autor 
yclopedia tear you 
\ t 4) or want to 
enlarged 
rd, Packard 
Trucks 
practical an 
sive “ on e subject ever 
Over 900 pages, 3,000 illustrations 
$6.00 postpaid Popular Mechar 
Dept., 6 N. Michigan Ave., Chicago 
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TO FORD OWNERS 





JUST Out: Guaranteed vaporizer and gas 
Buver Agents wanted One sample free. 
J. F. De yuma, J Alton, lowa, 


SIMPLEX (F ord) Starter $20.00, One 
agency sold 610 Easily sold. American- 
Simplex Co., At de son, son, Ind. 


LACEY Patent Sense. See e page 1 14. 


NEUTRAL Safety Pedal. Makes your Ford 
ear a selective drive, will hold forward speed 
in neutral independent of emrgency lever 
A real necessity for a Ford car County 
agents wanted Send for agent’s sample, 
$3.00 Auto Safety Supply Co., 3247 W. 
Van Buren St., Chicago, I. 














NO more loose connecting-rod bearings. 
Get a set of Kil-Nock Adjusters Guaran- 
teed or money refunded Prepaid $10.00. 
Kil-Nock Company, Davenport, Iowa 





OUR new carburetor will double your 
mileage and power Free trial Agents 
wanted York Sales Company, 7454 East 
Je fferson Ave., Detroit, Mich 


REBU ILT Ford Radiators $8.50 Good as 
new uy delivery you send us old one, 
Rebuilt Ha diator Co., 519 Van Buren St., 
Chicago MS 

SPEEDSTER Fans, See ‘‘Red-i-Kut” ad., 
page 151 on 

SLIGHTLY Used Rajo Overhead Valve 
Head $50. D. H. Wildman, 801 Craig St., 
Schenectady, N. y 3. 

FORD sport bodies; speed 8 specialties, see 
Fordspeed _ad., page 149 iene 

300-PAGE book on the Ford car for every 











Ford owner, dealer and repairman Deals 
fully with construction, operation and repair. 
100 engravings Best and most complicte 


Ford book published. Price, $2.00 postpaid. 
Also Ford Engine Chart, 25x38 in. Location 
ot engine trouble made easy Price, 35 cents 
postpaid Popular Mechanics Book Dept., 
6 N. Michigan Ave Chicago Lae 
FORD Wheel Pulllers $1.25; special prices 
to dealers. Modern Machine & Pattern Co., 
ie Haute, Ind. 


a Gordon Auto Bed. Prepaid $11.50 
‘rawford, Spokane Wash 


“AVOID * ‘turning turtle,”’ leaving the road, 
locking over center You can steer safely 
and easily out of ruts, through mud, sand, 
snow and on center-crowned roads, with a 
Sprague Worm Steering Gear. Same type as 
used on all larger cars Prevents bumps in 
road from turning front wheels aside; gives 
you control of steering. Also absorbs shock, 
vibration and strain on arms and shoulders 
Makes a far better and safer car. Easily, 
quickly installed; no hales to bore; outlasts 
ear. Guaranteed to satisfy you. Write for 
particulars Union Sales Co., Dept. 2, 
Omaha, Neb we Pe - - 

WIZALD battery charger, keeps a 6-Volt 
hattery charged from the Ford magneto cur- 
rent; price $10.00. Send money order; hun 
dreds in use; fully guararteed; helps mag- 
neto; motor runs better: agents wanted; big 
money selling this device: every Ford owner 
warts one; catalogue Free. Wizard Mfg 
Corapany, 2 b10 Jefferson St., Portland, Ore 


BODIES S for | Ford Chassis, Racing, Sport, 
Speedster Underslung parts for lowerifig 
the frame. Carroll Motor Co., 5056 Broad- 
way, Chicago. a oa ss ; 

FARM with Your Ford. Do 2 days’ work 
in 1. The Adapto-Tractor makes your Ford 
@ tractor and a power plant. Guaranteed to 
be as represented and not to injure your 
Ford or your money back. Agents wanted. 
Wr te for free circular. Geneva Tractor Co., 
Dert. P., Geneva, O 


~GASOPHONES for Fords and Chevro- 
lets. Wonderful invention. Rings bell when 
gas gets low. Adjustable. No labor—no at- 
tachments. Replaces tank cap. Satisfaction 
guaranteed. Price $3.50 Quick seller 
Agents make $60.00 to $200.00 weekly Lib- 
eral discount Exclusive territory Write 
today Gasophone Mfg. Co., Dept. PM-4, 
Toledo, Ohio 


MOTORCYCLES, BICYCLES & SUPPLIES 




















NEW and used motoreyeles and parts. 
Write F. J. MaHowald, Mankato, Minn. 
Larrest_in_ Minnesota 


MOTOR, » new 4-cylinder Militaire. Fine 
for <pciocee. _ $110.00. Write. 48 Dodge, 
Buffato. N. ‘ 


INDIAN ime and sidecar, almost new, 
cheap. Frank Stoner, Markleton, Pa. 








MOTORCYCLE Cylinders reground, fitted 
with new piston rings, $7.00. Guaranteed 
Muncie Piston Co., Muncie, Ind. 





YOU can't beat this bargain! United 
States, Goodrich, Bicycle Tires, short time 
only: one, $3.00; pair, $5.50 Suy now. 
Marco, 2249 Church Ave., Brooklyn, N. Y. 


USED Motorcycle Buyers, Attention—We 
can save you $35 to $50 on any motorcycle 
you purchase of us. 100 late models, $25 up 
Send 2c stamp for catalog. Myerow Bros., 


258 Columbus Ave., Boston, Mass, 








SAMPLE Bicycle You can save $15 00 
to $25.00 on a new bicycle; write for special 
price list. Madison Motor and Bicycle Shop, 
2937 Madison St., Chicago, II. 


MOTORCYCLE Riders: Write now for 
our free ‘‘Money Saver Bulletin’ of motor- 
eycle and bicycle supplies Nebraska Mo- 
torcycle & Bicycle Co., Motorcycle Bldg., 
Omaha, Nebr. 








SHAW 1920 bicycle motor attachment. 
Fine Condition Price $50. Benz, 668 
Cable, St. Paul, Minn. . 


TWIN Indian, fine condition, New Rub- 
bers, bargain, $200. Arnold Nollkamper, 
Shiner, Texas. 


Tee eed DAVIDSON Twin, $85, Indian, 
$12 A. Laatsch, Altamont, Ill. 


EVERY Motorcycle Owner and Repair- 
man needs the new revised 1921 editon of 
‘Motorcycle and Side Cars,”’ by Pagé De- 
scribes fully all leading types of machines, 
design, construction, maintenance, operation 
and repair Shows all new 1921 improve- 
ments 693 pages, 371 illustrations, cloth 
binding. $3.00 px pend Popular Mechanics 
Book Dept., 6. N. Michigan Ave., Chicago. 


mC eC LES $10 up. Tancems $25. Ordi- 


nar 25, frames. McDougald, 300 N. Wells 
St., c hice 

















igo. 





CLEVELAND Lightweight wanted. Kahn, 
1415 Fulton Ave., Bronx, New York. t 

USED and new parts for Indian, Harley 
Excelsior, Reading, Yales, Henderson. Get 
our Prices on your motorcycle parts and 
accessories Kingshighway Cycle Co., 1166 
N. Kingshighway, St Louis, Mo. 


USED Parts for all motorcycles, 8 Schuck 
Cycle Co., 1922 Westlake, Seattle, Wash. 

DON’T buy a Bicycle Motor Attachment 
until you get our catalegue and prices. Shaw 
Mfg. Co., Dept. 27, Galesburg, Kans. 

MOTORCYCLE Bargains—all makes—sin- 
gles or twins. Every machine expertly re- 
built—tested—guaranteed in perfect shape. 
Send 2c for ‘‘Winter Bulletin’’ of rebuilt 
motorcycles. Saves you half. The Weste 
Supplies Co., 359 Hayutin Bldg., Denver, 


Col 











SEND for big list of slightly used motar- 
cycles and bicycles on our easy payment plan. 
Hioward Cycle Co., 152 N. Broad St., Tren- 
tor N NJ 








WE me make a specialty of supplying Harley- 
Davidson parts for all models from 1902 to 
1921. Mail thirty-five cents in stamps for 
complete parts book and prices. Shipment 
made within 10 Hours. Mail two cents in 
stamps for circular of rebuilt motorcycles 
and sidecars, including Harley-Davidson, 
Indian and _ Excelsior. Guaranteed ar 
shipped on approval. Return machine if not 
satisfied. Liberty bonds accepted at full face 
value. Wisconsin Cycle Sales Co., 726 Na 
tional Ave Milwaukee, Wis. Oldest and 
largest dealers in the northwest. 





BOYS, build your own cycle car! Send 
25c for building plans and list of parts 
v“ can supply motor with clutch and all 
parts at low prices Shaw Mfg. Co., Car 
Dept., Galesburg, Kan. 


WELDING 








DON’T scrap your aluminum parts. Save 
them with So-Luminum., New, great weld- 
ing solder, stronger than aluminum; perfect 
substitute for acetylene welding—% time and 
cost, Use gasoline torch or soldering iron. No 
flux required. Booklet on request. Sample 
bar for $1. Used and endorsed by United 
States Army and Navy and British Munitions 
Board. So-Luminum Manufacturing Co., 
1834 Broadway, New York, N. Y. 





ELECTRIC Motors, Buffers, Grinders, 
Easy Monthly Payments. Hoburts, Troy, 
Ohio 

vu LCANIZER for shop use. Save 20 per 
cent. Equipment Co., 9 Canal St., Cincin- 
nati, Ohio. 








AVIATION 





THE American School of Aviati 
nounces a new correspondence cours: 
chanics of Aviation. A thorough tra 
Practical Aeronautics, American § 
Aviation, Dept. 1875, 3601 Michiga: 
Chicago, I. 


COMPLETE Plans with Building-1 
Instructions 25c each, postpaid, for 
ing 3-ft. Model Aeroplanes: JN4D 
Havilland; N. C.-4; Curtis Tractor: } 
Nieuport or Taube Monoplanes: Ce 
Racer Catalogue Parts and Supp! 
Ideal Aeroplane Co., 67% West H 
Street, New York. 











NEARLY new two-passenger biplan: 
100 H.P. motor, for sale on ins 
payments. Priced cheap Write 3504 
doin St., Des Moines, Iowa. 





FOR Sale—Canadian J-N-4, fir 
dition; EFighteen hundred, . a 
Oberlin, O. 





: AVIATION, motorcycle magazine 
Free! Toepp Magazine Agency, \ 
town, N. Y 


PRCPELLFER, new 8 -foot” ma 


Paragon ‘0, _48 Dodge, Buffalo, N 
MODEL Aeroplanes that fly Bu 
complete outfit, scale drawings s 
compressed air motors and all best 
acroplane supplies from The Wading 
Manufacturing Co Established 190 
new 52-page catalog illustrated, 24 
models and designs. Send 10c for your 
Wading River Manufac ‘turing Co., 
Broadway, Brooklyn, N | ae 


FOR Sale Standard J-1_ Airp Airpla 
tiss Motor, fine condition, $1500. <A 
200 H.P. Curtiss Motors, overhauled 
N. Hepler 2164 Chatfield Dri ive, Clev 

AVIATION Motor 30/40 HP 2 « 
posed air cooled, weight 128 Ibs, ; 
tor for light aeroplanes, motor s) 
wagons, hydroplanes, ete. Price $325 
plete with propeller ready to run. <A 
_. 338 Coney Island Ave., Br 


: 











ROYS, build this model aeroplane a 
cost Circular and particulars free 
Shop, 3050 Hurlbut Ave., Detroit, M 





INVENTORS desiring patents should 
for our Free illustrated Guide Book ar 
dence of Conception Blank. Send m 
sketch for our opinion of its patentat 
ture. Highest references Prompt s 
Reasonable terms. Victor J. Evans & 
187 Ninth, Washington, D. C 





PATENTS procured Prompt, per 
high-class service for discriminating « 
Send invention for actual search. Spe 
in motors, attachments and access 
George P. Kimmel, Master of Patent | 
3G Loan & Trust Bldg., Washington, D 


AIRPLANES, 1 to 6 passenger; aer 
tical motors, 30 to 300 H. P. Lowest pr 
State your needs. Send for lists P. M. A 
Exchange, 38 Park Row, New York 


PROPELLERS for Aeroplane propu 
5-ft. Diameter, $12; others in proport 
Motorcycle sleigh blue-prints, T5c; |! 
prints, $1.00 Crawford Motor and A 
plane Mfgr., 142 8S. Rampart St., 
Orleans 

















BOOKS AND PERIODICALS 








CHARACTER Reading Self-Taught. 1 
Willis’ wonderful treatise, simply exp! 
ing this valuable art? 312 pages, illustra 
complete course sent postpaid, one d 
Bargain Book Store, 520 South State St: 
Chicago, — Til 


BOOKS on all subjects. New and se« 
hand Send 8c for latest mechanical 
centific catalogue Bargain Book St 
520 South State Street, Chicago, I. _ 








LOOK, Mechanics, Look! Engineers, fir 


men, machinists, electricians, increase 

wages. Send 15 cents in stamps for pa 
rhiet of Stromberg’s Steam User’s Gu 
Price per book $3.00. Stromberg’s Pub. ‘ 
4658a Pope Ave., St. Louis, Mo Bra 
office, 260 Whiton St., Jersey City, N. J 


ART Students—Spectial pricing of volur 
15, 16, 17, and 18, of Cartoons Magaz 
bound in strong art buckram, at $2.00 ea 
price was $3.00. Have at hand the 
work of Darling, McCutcheon, Kirby 
others for inspiration and hunches. |! 
volume contains 960 pages. Order at 
Cartoons Magazine, 6 N, Michigan A 
Chicago, Til. 








“~ 
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OOK describing Hun atrocities and their 
ks on women and girls in Belgium, 50c 
w Edition. telgian Specialty House, 

Ss Rac ine, Chicago 





AMBITIOUS Writers, send today for Free 
» America’s leading magazine for writ- 
f Photoplays, Stories, Poems, Songs. 
ictive, helpful Writer's Dige st, 603 
r Bidg., Cincinnati, 

nooks All -_ ds Lists Higene’s, 
il Es yst Street, & San Francisco 

IVELY, Interesting Books. Big catalogue 
Oak Supply. Charter Oak, lowa. 

















THE “Complete Garden”’ (second edi- 
a super reference book, thoroly cover- 
Many 


flower, landscape gardens, etc ul 
in color, tone and line; exhaustive 
bibliography list, ete. Handsomely 


i in green and gold, reinforced back, 
Price $6.00. Money refunded if not 
letely satisfied Albert D. Taylor, 

<s <A. (Author), 4614 Prospect Ave., 
and, Ohio 





E-CREAM in 30 minutes, without turn- 
There is no crank. No paddles or 
r o clean or get out of order. No 
ger spoiling your ice cream with salt 
ictions free, and book telling how to 
different kinds of ice cream. Write 

ir r and prices. Barrett Cotner, 
Cape Girardeau, Me 








WE can supply the books you want.” 
Mechanical, Scientific, Business, 
al, ete Any subject l0c for Com- 
Catalogs and Lists Appreciated. Sat- 

Guaranteed Howard Co., M-702 
ist, New York 


BOOK 








Bargains— Mechanical, Electrical, 
Engineering, many other subjects. Catalogue 
( nial Bos ik Co., 500 Fifth Ave., 

4, New York 


YoU Can Build a Concrete Walk if you 
e our bo ~~ F-10. Yours for a 2-cent 
This booklet also tells how to lay 

4 rete feed ng floor and barnyard pave- 
t. You'll be three times a winner with 

e practical information it will give you 
Address Department ’. Portland Cement 
A ition, 111 West Washington Street, 


if 





SCHEMER,” Alliance Chio prints 
t os. formulas that pull big money 
kind echanics want. Try it; year, 


ths, 254 


Useful Infor 





ROOK of mation for builders, 





n s and agriculturists, mailed for 20 
‘ J. N. Cahan, 506 W, 177th St., New 
b 

LIG HTNING | Cc artoo nist st Book Secrets, 
Drawings, $1.00. Samples 10c, Sailor 

C #25 Euclid, Kansas City, Mo 
BACK issues of all magazines supplied by 
I nm Magazine Exchange, 117 Mountford 
St Boston, Mass ~ ee 
TEN DAYS"*—Stories from Boccaccio’s 


Decameron,’ ad you ever read; 35c, post- 
. Martin, Box 67, Pontiac, Mich 
INSTRI ( ‘TION ~— k (for shop use) on 

v anizing -Tires, $1 Tire Equip- 


Co., 3 é: al ~~ St., “Cincinnati, 0 





PICTURES, POSTCARDS, NOVELTIES 





BI Al ae Ute View Postcards, 100, 28c. 


l 7 F. Denney, Denison, Texas. 
Ql AR 7: R brings 10 assorted California 
F s 


post rench, 351 Jones, San Fran- 


BEAUTIFULLY written name cars, 25¢ 
dozer Prince, Station H, New Yorl 
SIXTEEN pictures, pretty girls, 25e. ~ Mar- 
tir Box 67, Pontiac Mich 
MOVIE Actor Pictures, l0c. 602 5th 

Ave McKeesport, Pa 

TRUE-BLUE | friends. everywhere Ex- 
hange postals Club organized 1908. Book, 
hundreds listings, 10¢. Membership: Year, 
$1; half, $50c; quarter, 25c. Ed Ericson, 
621, Elroy, Wis 

FASCINATING Pastime, exchanging Post- 
cards Members in many countries, Trial, 
0c _ Elite, R6, 4206 Irving Park, Chicago. 


ore? MAIL-ORDER Magazines and Papers 
25e¢ Idea Exchange, Brookings, So. Dak. 














WOULD you like to exchange postcards, 
stamps, coins (state which) with some of 
our 18,000 mensse rs in many countries? Mem- 
bers hip, 15: Halcyon, Box 133-9, Erie, Pa. 


JOIN Live Postcard Club. Big List. Ap- 


ee Papers l0c. Harvey Teeple, Deca- 
ur, Inc 








NAME in Big Membership List 15c. Sam- 
ple paper and Catalog 10c. Jolly Card Ex- 
change, Decatur, Ind 








GAMES AND ENTERTAINMENTS 





BE a handcuff King 
sational Escapes $1.00 
catalogue free Magicraft Co., 
Dept. A, Detroit, Mich. 


10 SELECT Pocket Tricks 2c! New 1921 
Catalog Magic, Jokes, Puzzles; Imported 
Novelties included. Get the latest at Bar- 
gain Prices Send now! Lyle Douglas, 
Station A, Dallas, Texas 


VENTRILOQUISM taught almost anyone 
at home. Small cost. Send 2c stamp today 
for particulars and proof. ©. A. Smith, 
Room R. 726, 801 Bigelow St., Peoria, Ill 


MIRACLE Mongers and Their Methods, b 
Houdini Handsome Book Exposes fire- 
eaters, heat-resisters, sword-swallowers, et« 
Postpaid $3.00. Circular free. Oak Supply, 
Charter Oak, Iowa 

MAGIC Card Tricks, Jokes, Sensational 
Escapes, Amusement Goods, Books, Crystal 
Gazing, Mind Reading Big catalogue free. 
He -aney Magic Co., Be rlin, Wis 


6 CRACKERJACK Card Tricks, Mag 


Secrets of 20 Sen- 
Particulars an ~ trick 
rk 251, 














Envelope, X-Ray, Vanishing Coon Puzzlk 
and Illus trated Cavalog, 1% Hermosa 
Specialty 1627 _ N. Harding, Chicag 


BIG Wad ‘Stage Money li — 4206 
Irving Park, Chicago 

TRICKS, 
atus, Plays 
Escapes and Illusions 
large illustrated 1921 catalog 
Co., Dept. , 548, Os hkosh, V Wis. 


MAGIC—Tricks, Books and Supplies. For 
Amateurs as well as the great professionals 
Anyone can learn through our instructions 
Feature Acts in Mind Reading, Spiritual 
Rope Ties, etc. Large illustrated Profession- 
al Catalog, 10c. Chicago Magic Co., Dept 
B, 140 S. Dearborn St.. Chicago, Il! 

250 TRICKS, 25c; Big Catalog. 2c. Har- 
vey Teeple Decatur Ind ms 

ILLU SFRAte D catalo g of Magic Tricks, 
Jokes and No elties, with sample trick, 10 
Anton _ Weilan ‘. 5530 Chester, Rs hilacke iy h ia. 

200 ) KINDS Iron, wood ar a wire 
Leader and illustrated list 10 Wes 
Puzzle Works, St. Paul, Minn 


Puzzles, Jokes, Magical Appar 
Mind-reading Acts, Sensational 
Send stamp now for 
Oaks Magical 











STAMP COLLECTING 





START a Stamp Collection65 d 
stamps from 65 different foreign « 
including Africa, Asia 
West Indies, etc. Our pamphlet whi 
‘How to make a collection properly 





price list of albums, packets and sets, all 
16 cents Queen City Stamp C 
3, 604 Race St.. Cincinnati. O 








‘57 DIFFERENT new and used stamps 
from China, Japan, Guatemala, C Ir 
dia, Porto Rico, Sweden, et: perforation 


gauge, millimetre scale ruler, price lists 
All for 10 cents. We send approvals. Leader 
Stamp Co., Dept. P, 2900 Shenandoah Av., 
St. Louis. Mo 





100 DIFFERENT foreig ma 
lfc, Agents wanted, Sell my 
lots of foreign stamps $1.00 wholesa lot 


will catalogue $4.00 W. E 
Place, Utica N Z.. > ; 

FINE collecti n of French Colonials: 143 
different unused, consi l et 
plete of 28 differet colonies Price $1.65 





Chas. E. Nickles, 122 Florida Ave. Wash 
ington, D. C._ _ . 
“STAMPS Worth Fortunes” profusely 


illustrated book free with Mekeel’s Stamp 
Weekly, Beverly, Mass six 1 ths, 50k 
Variety Packet Foreign Stam 
postage Gray Stamp Co., Station 
Toronto, Canada 

51 DIFFERENT Stamps, packet 5 unused 
China ship set, 2 scarce animal stamps, large 
$1 United States revenue, perforation gauge 
millimetre scale, ruler and price lists Al 
for 9c! Sudden Service approvals We buy 
collections Fennell Stamp Co., Dept. P., 
Fullerton Bidg., St. Louis, M 


10 FOREIGN Stamps 10c; approv 7 sheets 
on request. Stamps, Box 6 Carls tadt, N. J 











500 DIFFERENT Stamps, $1.00. 1,000 
Mixed Foreign, 89% 100 Old U. S. Stamps, 
2h J. F. Denney, Denison, Tex 

20 DIFFERE NT foreign coins $1 00. $3.00 
catalogue stamps $1.00 J. G. Anderson, 


1116 18th St 


Denver, Colo 














stamp dictionary, list, 
Album (500 illustrations), 3c. Bullard, 


105 CHINA, et 
Sta A, Boston 








BEST one-cent approvals in America, F 
P. Hand, 1117 8. 60th St., Philadelphia, Pa 


Write for 





COCLE’S Approvals will satisfy 
selection W. Jay Col 3019 Wallace St 
Chicago 

BELGIAN Cor 
applicants Retere 
Cherokee, Iowa. 


300 DIFFERENT stamps 40c. C. 
Box 1054, Detroit, Mich. 


WAR STAMPS, 100 different, including 
Occupatior Re ite Pictorials for 45 
Jacob Fis 1539 North Lawler, Chicago 


100 DIFFERENT 





Stamp Free to approval 
nces, Wilmar Edgar, 








Reitter, 








stamps, Montenegro, 





Trieste, Ukrainia, ete complete sets, cata- 
logue $12 2.00, only $2.00; 50 French Col- 
onies, 35c; 200 different, 25 Martel, 1292 
Cartier, Montreal 

FREE! Stamp packet to approval appli- 
cants Emil Franke, Wauwatosa, Wis 





EACH, 2-3-4-5-6 cts. net; 40c; approv- 
60 References. Joseph Lachaine, 120 
N. J 


St., Camdet 





00 STAMPS, Abysinnia ete. Dime 








Star Supply Co.. Lima, Ohi 

50 DIFFERENT British Colonial, 1 50 
differe South American, lt Cc, Deuel 
Centervill Mich 

500 CHINESE Stamps worth ver $11 
py t tt f $1 


’ catalogue, ror 
Lasco ompany, 1910 Laurel Ave., St. Pau 
Minn 


FREE—Menagerie packet ‘+ 
licants Liberty 1064 = Arse 
Auis, Me 

FREE Stamps unused 
our approvals Mercer 





i 
I 





55 ALL Different Stamps, including China 
Japan French Col ‘ etc,, given to ay 
ants for ir h xt grade .approval sele« 
Send references and 2c stamp to the 


pl 
Edgewood Stamp Co., Dept. H, Milford, 
{ 


; ALL different—200, 20c: 301 . B0c: 1,000 
$3.50, Fred Onken, 639 79th St., Brooklyn 
. . 
CANADA Packet Earl Issue 
Maple Leaves. War St Send 2c coi 
Midland Stamp Co Ontar 





FRE: NCH Colonies Free—Beautiful Pi 
including Native Chief 


t t s. Tig 
Pictor! als. 2c Postage. Empire Stamp Com 


pany, 7 to. Cana 

UNIVERSA(, Packet 100 varietis all 
over the world, 10 cents. Covert Stamp, 39 
State Rochester. N. ¥ 

STAMPS Free—Ask f money-saving. ap- 
provals. John P. Borresen, Cedar Falls. la 

0 DIF FERENT stamps $1.25: 200, 25ce: 

100, 12 Approvals. Micheals, 5602 Prairie, 
Chi igo i 

STAMPS sent on approval at 70% dis- 
court Reference re red. Er y R 1 
HW r. I 


MIXED U. S., old and new, 10c. 
Weatherby Medina. O} 











1% DIFFERENT Stam ala, 
Victoria, Hongl g. Chile, et per 
fogation gauge, all for 1 
8928 Junis Los Angeles Cali 

24 VARIETIES Cuban stamps, 10 cents. 
List of 6.000 low-pr 1 stamps free. Cham- 
t Stamp Co., 1L1P, Nassau St., New York 
City 

STAMPS 50 di ff 
Jamaica Portugal 
1,000, all diff., fine « 

100 var. U. S., 3 l — 
wanted, 5 List fr I buy stamps. L. B 
Dover, Longmont, Colo. 

FREE, 25 different U. S., with ¢ ap- 
provals. Enclose 2c. 100- different U. 8 
25c. Seidenberg, Beech: r, 





PACKET of 23 stamps, no two countries 
alike. Packet hinges. Set of $1 and $2 U.S 
Kev all for 5 Mention © paper Miami 
Stamp Co., Toledo, O} 


158 GENUINE 





Foreign Stamp Mexico 
War Issues, Venezuela, Salvador and India 
Service.. Guatemala, China, et only 10¢ 
Finest approval sheets, 50 to 60 Agents 


Wanted Big 72-p. Lists Free We Bur 
Stamps. Fstab. 25 yrs. Hussman Stamp Co., 
Dept 54, St. Louis, M 
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STAMPS, 50 Varieties, Transvaal, Brazil, 
Peru, Cuba, Mexico, etc., and Album, l0c 
60 Different U. S., 25c, 1000 mixed 4c, 1000 
hinges, 10c. List free. I buy stamps. C 
Stegman, 5948 Cote Brilliante, St. Louis, 
Mo. 


20 UNUSED stamps free. All different. 
Postage, 2c. Fisk Stamps, Toledo, Ohic 
100 DIFFERENT Stamps, Perforation 


Gauge and Premium 16 cents I. Sonnee, 
675 Ivy Street, St. Paul, Minn 











STAMPS, 20 unused, all different, free. 
Postage 2c. Mention paper. Quaker Stamp 
Co., Toledo, O. 





RARE COINS 





40 OLD coins, all different, $1.00 20 
Large U. 8S. Cents dated before 1850, $1.00 
Mexico $2.50 Gold, $2.00. J, F. Denney, 
Denison, Texas 


CALIFORNIA Gold, %, 29¢; *% 55c. 
Small Bill Book, Shinplaster and Price 


Lists, 10c. A. E. Bonsall, Richmond, Ind. 


CALIFORNIA gold. Quarter size 27c; 
eize, 53c 3c Piece and catalog, 10c, Nor- 
man Shultz, Box 146, Colorado Springs, 
Colo. 


CALIFORNIA Gold, Quarter size and Co- 
lombia nickel coim only 30c. Italy 20 cents 
and catalog 10c. Homer Shultz, Union 
Star, Mo 


$4.25 EACH paid for U. S. Flying Eagle 
cents, dated 1856 We pay cash premiums 
on hundreds of old coins. Send 10 cents for 
New Illustrated Coin Value book, 4x6. Get 
posted. It may mean your fortune Clarke 
Coin Co., Box 15, Le Roy, N. Y 


COLLECT Coins for profit and pleasure, 
the most interesting and profitable of all haob- 
bies Send only lt Get a large old U. S 
Copper cent nearly size of half dollar ar 1 
illustrated coin selling catalogue. Send now. 
You'll be glad that you did. B. Max Mehl, 
Coin Dealer, Dept. K, Mehl Bldg Fort 
Worth, Texas. 



































OLD coins, large Spring selling catal 
of coins for sale, free. Catalogue 
prices paid for coins, ten cents lhig 
Hesslein, 101-B Tremont St., Boston, Mass. 








FOR BOYS 





BOYS! Build Things. Get our_ latest, 
“The Boy Mechanic Book 3.” It tells 
how to make 800 different things, such as 
Boys’ Motor Car, Houseboat, Madel Mono- 
plane, Water Toboggan and Slide, Aerial 
Cableway, Ski Sled, Sailing Canoe, Search- 
light, Electric Locomotive, etc 480 pages, 
802 illus. Cloth bindirig. $2.50 postpaid 
Later on you will warmt-the other two big 
books in the series, Boaks 1 and 2, same 
size, same price. Popular Mechanics Book 
Dept., 6 N. Michigan Ave., Chicago. 

BOYS! Let “‘Muggsy Mc‘ raw’’ of the 
New York Giants teach you the fine points 
of the game He has written a book just 
for boys,-entitled ‘‘How to Play Baseball.’’ 
There is a separate chapter on playing each 
position as well as on batting, base running 
and teamwork, and three chapters devoted to 
pitching. 151 pages, 32 illustrations of big 
stars in action. Cloth binding. Price only 
80 cents postpaid. Popular Mechanics Book 
Dept.. 6 N. Michigan Ave., Chicago 








CAMERAS AND PHOTO SUPPLIES 





KODAK finishing—Mail us 20 cents with 
avy size roll of film for developing and 6 
prints, or send 6 negatives and 20 cents for 
6 prints. Prompt service. Absolute satis- 
faction guaranteed Fay Photo Co., 1516 
Race St., Cincinnati, O. 

AZ-U-LYK-M. Send your next roll film 
atid 20c. We will make six prints, one “‘hand 
tinted” free. Az-U-Lyk-M, Bristol, Vt 

SAMPLE Enlargement Dime, and Negative 
returned. Any size film. developed and six 

rints 20c. Peerless Photo Finishing Co., 
aa 464, Charles City, lowa. 








EXTRA fine amateur finishing. Let> us 
get acquainted.’ Send 25 -cents with your 
first film. Address, Nelson, Photographer, 
Ericson, Nebr. 


TRY Ashton Photo Works, Ashton, Ill 
Film developed and 6 prints, or 6 prints 
from your negatives, 20c. 








YOUR film and 25c brings you prints made 
with attractive border designs. Something 
New. New England Photo Service, Bok 

202, Boston, Mass. ' 





KODAK Films Enlarged: 5x7 inches 35d; 
8x10, 60c, beautifully mounted, tolls de- 
veloped, l0c; prints, 3%c; Highest grade 
work. Associated Phote Co., Dept. 11, Bok 
1463, Cincinnati, Ohio. 














5x7 ENLARGEMENT,  10c Prints, | 2¢, 
Negative Returned, Biad System, Wareham, 
AY 


CASH From Your Camera. Send us $1.00 
for brand new book explaining numerous 
practical ways for any amateur to make 
money by photography Extensive list of 
buyers of photographs, telling exactly what 
they want and prices paid. American 
Photography, (790-A) Camera House, Bos- 
ton 17, Mass as a 

SAMPLE Enlargement, dime, and negative 
(returned). Roll developed and six prints, 
25c silver, Brown Studio, Lake Elmo, Mir n, 

SPECIAL Offer—Your. next Kodak Film 
Developed 10c and first six prints 2c each, 
test workmanship, 24 hour service En- 





close money with order. Write for price list 
*‘C”* and sample print. Johnston & Tunick, 
53 Nassau_St.. New_York 








MALL us 20¢ with any size film for deve 
opment and six velvet prints. Or send six 
negatives any size and 20c for six prints. Or 
end 40¢ for one 8x10 mounted enlargement. 
Prompt, perfect service. Roanoke Photo Fin- 
ishing Co., 209 Bell Ave., Roanoke, Va 





BIG Money Saved on Photographic Lenses 
and Apparatus—goods exchanged; repairing 
done Ralph J. Golsen, 1128 Argyle St., 
Chicago. Dept. P. 

KODAK films developed and printed. Best 
work, quick service Satisfaction uaran, 
teed. Send for prices. Kodak Film Finish- 
ing Co., 112 Merchants Station, St. Louis, 





Ft} = 

WRITE the man who “makes good.” 
““Graflex’’ and ‘‘Special’’ Cameras about half 
list price “Edge,” 442 Geddes, Wilming- 
ton, Del aa. 

TRY a film, Any size developed Tc 
Prints 3c each. Young, 441 Delaware Ave., 
Albany, N. Y 4 

FREE Sample Prints—Send negative fre- 
turned) and stamp. Sample enlargement. 
Send dime. Elmore Studio, Berwick, Chio, 
MOVIE Cameras, $34.00; 
$10.00 to $75.00; Particulars, 5e. 
High Ridge, Mo. 








Prosectors} 
Werner; 





MOTION PICTURES 





PHOTOPLAYS in demand. Make extra 
money We show you -how Details free, 
Rex Publishers, Box 175,, H. 102, Chicaga, 

MOTION Picture Developing and Print- 
ing Service. Photo Finishing Company, 3159 
Indiana Avenue, Chicago. 








PROJECTORS, $5 to $25. Pa; 
free. Arnold Werner, Highridge, M 


FILMS For Sale, One Cent per foot sat 








for lists. Walter Schulz, Mansfield — 


THOUSANDS of Films for Sale: Sous 
feature production, dramas, comedi: 
toons, war, western, detective, relig 
educational subjects, with all famous 
Stars. Complete list and prices . 
quest. Monarch Theatre Supply C 407 
Elisworth Building, Chicago. 


FILM for Sale, $5.00 per reel. Queer, | wy 
ture Service, Birmingham, Ala. 

FREE to Writers—A wonderful lit 
of .money-making hints, suggestions 
the A B C of successful story and pla 
ing. Absolutely Free. Just address Ai 
Press, Dept. 12. Auburn, New York 

BIG Profit Nightly—Moving Picture Pua 
ness—-small capital starts you, easily 
plished. Teach you—furnish éver 
Ralph J. Golsen, 1128 Argyle St., ¢ 
Dept. M 

MAKE money writing Phoeto-plays 
free to beginners. No correspondenc: 
Producers League, 230 Wainwright, St 


: 


writ 








EDUCATIONAL AND INSTRUCTION 


FOREIGN Trade is the subject 
importance before Congress, our fir 
and manufacturers. Our fargign busi: , 
require thousands of trained men and 
Properly trained students will have a 
did future Write for our prospectus ~ 
ing-the only practical course offered 
eign Trade Institute of Seattle, 70 
Building, Seattle 
- STEN-O-SCRIPT, Scientific, Won 
Speeches, Dictations, ete, taken 
words minute, with few hours’ study 
Offer: 78c for Complete Self-Instrux 
ular price $2. Send Today, - Box 73 
Jup, Wash. 

ARTIFICIAL Marble, sanjtery fic 
Structions, ornamental casting, 
plaster, papier-mache deécoratidns, 4g 
furniture, statuary, Rubbér-moulds 
metallurgy, particulars and 200 -ilbist, 
free, Mahler, 721 90th St., “Wood 
New_York 

CHEMISTRY at a glance Learn 
tative analysis by the modern sim 
chart method. Complete chart, $1.00 
for our descriptive cireular, ~ % 
Charts, Dept. A4, 1038 West Chicag: 
nue, Chicago Aiprry 

















IS an Arc or its Chord shorter? X 
multiplication XX is the Chord. Sche 
Shop Agents’ Samples, Albgstrated:- 
teaching, 25c postpaid, “seo, “But 
Exchange, Washington, Ds: & 

CORRESPONDENCE Courses ! 
Sold and Rented All subjects: r 
used. We save you half-the original 
Economy Educator Service, 1664b 4 
way, New York. 

MATHEMATICS taught. by “mail, 
time home study course, includitjg arit 
ti8, geometry, algebra, and trigonometr 
A. Harding, 76 Brighton Ave, Hig 
Park, Mich. oe % ‘ 


I BUY and sell used. cOfrespor 
comsnee of all kinds. K. Rickett, Gra: 
Ohio 











MOVIE Films le a foot. X Sales Coy, 
West Haven, Conn a 

MOVIE Films one gent foot. Send 
Stamps for lists. William Batt, West 
Haven, Conn 

BE a Motion Picture Man. Bass Motion 
Picture Catalog No. 5, lists more Motion 
Picture apparatus than ever before offered 
anywhere. Get your copy now. Bass Cam- 
era Company, M. P. Division’, 109 N. Dear- 
born St., Chicago, Jl ‘ 

AMERICA’S Greatest Fortunes have been 
made in the Mosing Picture Business. 
Small investment needed. MWe furnish come 
plete theatre equipments. Easy payments. 
Openings everywhere. Catalog Free. Dept. 
602 Monarch Theatre Supply Co., 537 South 
Dearborn Street, Chicago. 

MOVIE Film 100 feet ‘sent anywhere in 
U. S. A. for $1.00 postpaid. Gamble Bros., 
Mt. Airy, Phila., Pa. 

















KODAKERS—Send 6 exposure film with 
10c, or names of ten Kodak friends, for 
“Trial Order.’* Middleswart Camera Shop, 
Piqua, Ohio 


DO you want a real camera bargain? 
Write us your needs at once and save 
money. Motion-Picture apparatus catalogue 
free. Bass Camera Company, Dept. 113, 
109 N. Dearborn St., Chicago, Il. 








NATIONAL Home Projectors $60. Detry 
motor driven suit ease Projector $125. $895 
Graphoscope Projector $195. Thousands of 
reels, films, $3 up and for rent. Comedies $5. 
Move Camera $100, - Ray,. 326 Fifth Aves, 
New York. " 


MAKE Your Qwn Electric Juice. Save 
Half Are Generator. Easy Paymenta 
Your engine operates, Hoberts, Troy, Ohi. 








MOULD making for ornamehtal ca 
Particulars, 200 illustratians,.free. M 
Woodhaven, N. Y. nes. ae 

NORMAL, Academic, Civil Service, | 
ness and Law Courses thoroughly taug! 
mail. For ‘“‘Free Tuition Plan,” a 
Carnegie College, Rogers, O. 

LEARN Show Card Writing-and W 
Trimming by our Personal *Mettnod - ir 
short weeks, Merchants everywhere ca 
for Trained Men and Women, _ Ear: 
to $150 weekly. Special Ten;Lay Tria! 0 
Free. Write Midwest School, 410 Mid w 
Bidg., Kansas City, Mo, 


ELECTRIC motors and supplies, inclu 
sockets, wire conduit, cleats, loom, ross 
switches New revised wholesale = -pr 
Illustrated Catalog free. Uyre Electric ‘ 
¥33-GH, South Dearborn St., Chicago 

LEARN meat inspection. Valuable 
containing 10 lessons with ‘illustrations $- 
postpaid H. § Stewart, Station F, ! 
72, Columbus, QO. 

BE A Successful Shorthand Writer. |! 
id home study; earn while you learn. 
Industrial Bureau, 505 Boyce Bidg., ©! 

LEARN Piano-Playing By Ear 1: 
Week. Results guaranteed, Complete 
he Sterling System Studios, Mount 
» 

a. - 
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| WILL teach and start you in a business 
our own that will pay a liberal return. 

money invested. Write at once. Century 
4737 N. St. Louis Ave., Chicago, Il. 


ROPP’S Calculator and Short-Cut Arith- 
tic’—Shows the answer as quickly as a 
tch shows the time to all problems likely 
oecur in office, store, shop, bank, farm 


tactory. Over two million sold, Price, 
ket size, cloth, 50 cents; pocket size, 
therette. $1.00. Popular Mechanics Book 


vpt., 6 N. Michigan Ave., as 
LAY Mouth-Organ. Easy to learn. Com- 
ete instructor, 25c. G. Elsea, Bowling 
en, Ohio, ‘ 
LEARN Piano Tuning and be independent. 
tookdet free. Chicago School Piano Tuning, 
ver Forest, 
iE oa Finger Print Expert. New book just 
published, ‘‘Finger Prints Simplified,”’ by 
James Holt, Leavenworth, Kan Describes 
aod iQustrates making, reading, classifica- 
filing and comparing of finger prints; 
sith questions and answers. Complete in 
every detail; fully illustrated. Postpaid, 
scu0 KF. J. Drake & Co., 1010 Michigan 
Ave., Chicago. 
HOME workers with concrete can insure 
suceess of their efforts by following instruc- 
lions in our booklet ‘“‘How to Make and Use 
‘onerete,”” mailed for a 2-cent stamp. Get 
your copy now and learn how to build 
] ianently. Address Department M, Port- 
nd Cement Association, 111 West Washing- 
’ Street, Chicago. eee ae, 
EXPERT Paint Mixer. Designed for the 
of House and Structural Painters. Com- 
te instructions in preparation of paints 
, interior and exterior work; directions for 
plying. Helpful hints on compounding 
ints, useful tablets, practical suggestions, 
te., $1.25. David McKay Co., Publishers, 
hiladelphia. 
EARN More Money—Learn Sign Painting, 
Seenic Painting, Showcard Writing, Auto 
Painting, Paper Hanging, Decorating, 
raining, Marbling, at Chicago or at your 
home. Chicago Painting School, 148 West 
Austin Avenue, Chicag 
CORNETISTS—Trombonists—Saxophonists 
Clarinetists. Send for ‘‘Free Pointers.’’ 
‘ame instrument, Virtuoso School, Buffalo, 
HAVE a business of your own; the most 
fascinating, best paying business-profession 
in the World, a foot correctionist; easy terms 
for training you at home in a few weeks, a 
new protected system that has enabled men 
aud women to rise in one step to greater 
rarnings than they ever thought possible; 
no capital required or goods to buy, no 
ageney or solictting. Address, Stephenson 
Lat ratory, 1 Back Bay, Boston, M 5 
INVENTORS—Write for our illustrated 
guide book and Evidence of Conception 
Ila k. Send model or sketch and description 
] 
fs 


Chicago 























i) 














tree opinion of its patentable nature. 
lighest references. Prompt attention. Rea- 

! ible terms. Victor J. Evans & Co., 167 
Ninth, Washington, D. C. 

DOUBLE Entry Bookkeeping mastered in 
60 hours with 8 keys; guaranteed: Diplomas. 
International Bookkeeping Institute, Dept. 
8. Springfleld, Mo. 

WRITE ar‘‘cles, stories, news, in spare 
time for newspapers and magazines. tig 
pay. Copyright book free. Press Syndicate, 
52, St. Louts, Mo 

INSTRUCTION by mail—over 100 courses. 
For “Pree Tuition Plan,” apply Carnegie 
College, Rogers, ©. 

LINCOLN-JEFFERSON University, Home 
study in Academy College, Theological, Law, 
Music, Pharmacy, Business and Graduate 
Schools, leading to degrees. Lock Box 

V, Chicago. 














PATENTS procured. Prompt, personal, 
‘igh-class service for discriminating clients. 
Nx nd invention for actual search, Fees reas- 
vuable, George P. Kimmel, Master of Patent 
* 4G Loan & Trust Bldg., Washington, 
« | XPERT Business Letter Writers and 
Sales Correspondents earn’ from $40 to $100 
a week, Big fleld for office workers who can 
express themselves clearly in writing and 
_ know something of the selling game. 
y+ close your eyes to this opportunity. 
f you are not getting ahead as fast as 
= would like, let us tell you how you can 
eee i rt business letter writer, 
6.0008 — Schools, Box 


HlOW to “Jazz’’ and “Rag’’ popular mu- 
=a a ee ed latent movements with 
ul tructions for piano. atona School, 
6240-6242 Go. Halsted St., Chicago. _ 














LEARN Advertisement Writing. Free 
sample Illustrated Lesson of my Home In- 
struction Course and Agate Practice Ruler, 
both sent free. Whether living in country, 
city, you can work home evenings, selling 
your “‘copy’’ by mail far away as I do. Or, 
accept position. Address C. H. Williams, 
Department 8S, 74 Cortlandt Street, New 
York. 





TRADE SCHOOLS 





LEARN Auto Pusiness. Thorough practi- 
cal instruction fer automobile mechanics. Fit 
yourself for a better position or have a busi- 
ness of your own. Zeller Auto School, 3729 
Woodward Ave., Detroit. 


CARPENTERS, Bricklayers, Cement Men 
Wanted to learn contracting, building, struc- 
tural work, architecture. Building boom 
creates big demand for experts. Good pay. 
Qualify at home in spare time. Free book- 
let International Correspondence Schools, 
Box 5997A, Scranton, Pa. 








TELEGRAPHY 


TELEGRAPHY (both Morse and Wireless) 
and Railway Accounting taught quickly. 
Big salaries Great opportunities. Oldest 
and largest school; established 46 years. All 
expenses low—can earn large part Catalog 
ay Dodge's Institute, H St., Valparaiso, 
nd. 


TELEGRAPHY (both Morse and Wireless) 
and Kailway Accounting taught quickly 
Tremendous demand. Big salaries. Great 
opportunities. Oldest and largest school; 
established 46 years, All expenses low— 
can earn large part. Catalog free. Dodge's 
Institute, H_St., Valparaiso, Ind 

TELEGRAPHY — Morse and Wireless— 
taught at home in half usual time and at 
trifling cost. Omnigraph Automatic Trans- 
mitter will send, on Sounder or Buzzer, un- 
limited messages, any speed, just as expert 
operator would. Adopted by U. 8S. Govt. and 
used by leading Universities, Colleges, Tech- 
nical and Telegraph Schools throughout U 
8. Catalog free. Omnigraph Mfg. Co., 
26-D Cortlandt St., New York 














WIRELESS 





STANDARDIZED grid condenser, 35c; 
phone condenser, 35c; grid leak and grid 
condenser, 5c Standardized type receiver 
on 5x5-inch bakelite panel, 19-point switch 
tunes 200-2.500 meters, tested galena detec- 
tor, specially adapted for jewelers’ use, $9 
2-bank tapped inductance for above, $2.98, 
Tested mounted crystal, 30c:; switch point 
complete, 4c; switch, 40¢ Nickel binding 
post, 10c, Murdock 2,000-ohm phones, $4.50, 
General Apparatus Co., Inc., 570-M. W 
184th St., New York. 


BUSINESS OPPORTUNITIES 


WE have an article that can be sold to 
every office and store. The price to ultimate 
buyer is $3.00. In most states, such as Illi- 
nois, a minimum of 30.000 can be sold this 
year. Paying your agents $1.00 for each 
sale will net you 50c. We want a responsible 
and substantial party who can guarantee a 
fair quantity each month as exclusive agent 
for a given territory. We want no humbugs. 
Article is recently patented and is now ready 
for marketing. Write Mr. Britton, Delbare 
Manufacturing Co., 720 S. Dearborn St., 
Chicago 

$100 to $500 MONTHLY as real estate 
Sales specialist; experience unnecessary; send 
no money;'We mail complete Plans for start- 
ing profitable, independent business of your 
own; pay postman on delivery only $1 and 
then pay us $1 weekly for nine weeks. If 
not perfectly satisfied, remail Vlans any- 
time within two weeks and your money will 
be promptly refunded. Simplex, Dept. 115, 
1133 Broadway, New_York, 

THE Mail Order Review—Leading Mail 
Order Journal published, 32 pages of money- 
making ideas, plans, schemes, formulas 
Year $1.00; sample l0c, A. Oswald Pforr, 
Baltimore, Md. 


PROTECT Your rights. Write for Record 
of Invention which contains form to estab- 
lish evidence of conception of your invention 
Prompt personal service. Preliminary ad- 
vice without charge. J. Reaney Kelly, 832-A 
Southern Buikting, Washington. D.C. ___ 

MONEY-MAKING facts for you in Hen- 
ley’s Book-of Recipes, a reliable twentieth- 
century .book of home and workshop recipes, 
formulas, trade secrets and processes, Price 
$4.00. Lists free. Hardy's Bookstore (es- 
tablished 1858), Oakland, Calif. 























PATENTS Procured: Trade Marks Reg- 
istered. A comprehensive, experienced, 
prompt service for the protection and de- 
velopment of your ideas. Preliminary ad- 
vice gladly furnished without charge. Book- 
let of information and form for disclosing 
idea free on request. Richard B. Owen, 30 
Owen Bidg., Washington, D. C., or 2276-R 
Woolworth Bldg., New York. 


PATENTS. Send for free instructions 
about securing patents. Use the blank form 
“Inventor's Record’ for preserving a rec 
ord of your idea. No charge for preliminary 
advice. Wm. H. Mulligan, 36 Woodward 
Bidg., Washington, oe 


MARBLE mixing instructions, covering 
wood or cement flooring % inch thick, fire- 
proof, waterproof, low cost, sanitary, all col 
ors. Particulars. 200 illustrations free 
Mahler, Woodhaven, N. Y. 











BE Moving Picture Operator! Big pay 
My system helps you qualify. Answers to 
important questions, $1 Chief Operator 

West 





Stepanik, 58- St., New Britain, 
Conn. 
MEN, Women—Learn how to make 


money in the real estate business; wonderful 
success with our system. Full particulars. 
Casto Realty System, Columbus, O aN 

SEND for free book “‘How to Succeed in 
Real Estate Business.”” State occupation. 
Macdonald Cooperative Realty Company 
San Diego, Calif. 








Ms ACTURE. Extracts, and other ne- 
cessities, 200% profit; we tell you how 
Write White Manufacturing Drug Co., Box 
322, Cincinnati, 
$50.00 WEEKLY home evenings my earn- 
ings, easy Mail Crder Business “Starter 
Test” 0c. M. Swearingen, 645 N. Gramercy 
Los Angeles at 
MONEY in matl-order business Names 
of 35 supply houses 25c. T’ennell Company, 
Covington, Ky 
FREE—Formula Catalog. 8S. & H. Labora- 
tories, Boylston Building, Chicago a 
AMERICA’S greatest fortunes have beer 
made in manufacturing proprietary special- 
ties. Enter this business and emulate these 
successes We show you how You can 
make your own goods from our guaranteed 
tested formulas. Easily prepared at home 
No special machinery needed. Start in spare 
time. Sell direct by mail or through agents 
Write today for our free book, giving full 
information National Scientific Laborato- 
ries, 624 East Main, Richmond. Va. 
DISTRICT Managers Wanted. Exclusive 
territory now being allotted for the Kleen- 
gas Purifier, a nationally advertised auto 
motive accessory. Only thing of ita kind 
It has a clear field wherever there is an 
automobile, truck or trector. No talking or 
arguing I can grant you a monopoly if 
you are the right man and have a few dollars 





























capital. Continental Distributing, 313 Wade 
Bldg - Clevelar d, Ohio, _ _ 


DISTRICT Managers and Specialty Sales 
People, also those able to organize crews in 
their territory. Big money, handle state or 
county rights: selling popular, nationally 
advertised meritorious specialty Apply im- 
mediately for territory, J. Lynch, 120 Lib- 
erty Street, New Yory City, 

CONVERT each spare moment into cash 
My new, dignified methods, requiring no in- 
vestment, no merchandise nor peddling, will 
enable you to increase your income 100% 
immediately, without study or experience 
Robert Stokey, 2206 Elm St., Dallas, Texas 

AMAZING Profits manufacturing “Puffed 
Crisp."". New, delicious confection Begin 
at home. Machine, instructions complete, $7 
Samples 1l0c **Besco,”” 6-PK, 1941 Irving 
Park Bilvd., Chicago. 

START a small factory at home. 
and sell your goods. Easily made, 
perience No machinery Formula catalog 
for stamps. Clover Laboratories, 5501-BF, 
North Robey Chicago. 


3.384 MONEYMAKING Plans, Formulas 
Trade-Secrets “Encyclopedia Business Op 
portunities."" 3 volumes $1.50. ‘Ideal Book 
Shop.”* 5501-VF, North Robey _ Chicago. 








500 FORMU LAS—Resilvering Mirrors, re- 
newing dry batteries, luminous paint, 25c 
Ideal Book Shop, 5501-BF, North Robey 
Chicago i 

20,000 FORMULAS, 530 page volume 
$1.25. Ideal Book Shop, 5501-YF, North 
Robey, Chicago. 

RECEIVE 100 letters or more daily, each 
containing 50c. Instructions and copy of 
plan 25¢ postpaid. Absolutely a sure win 

















ner, R. Mills, Box 382, East Pittsburgh, Pa 
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NEW 
Hians 
5e Direct 
“Ohio 


EARN $10 weekly, addressing, | 
ilars Instruction 25c (coin 
1 on dissatisfaction. Henry 

510° 77th St srooklyn N. ¥ 
MANUFAC’ RING Co 
, ted Steel Wool Appl-ar R 
Address William H 


took ‘‘1000 Successful Money-Mal 
and Formulas,’’ Mail-Order and 
Company, Station B-5, 
mailing 
only re 
Mally 
Dept. A 


peratior 


tner we 
nnan i - 
tel AKI 


WIDE 
d 


iced on 
yadway 
rd mail 

pring- 


material $1.00 


Mich 
ST. ART Mail 
S sful me 
718 Y 
, MAKE big mor 


Oper ing Safes 3 
Combit I 


Wayne Str 


Sale 


Rand McN ally Bu 


MAKE Big "iene y 
agate tile, etc., more 
one-tenth cost of genu . 
fancy face brick, $15 a 
$75. Cost of building redu 
Iixperience unnecessary Very 
to start Money-back guarantee if you 
with my instructions, based on 40 years’ 
perience. Send for Lst of produ 
sample B. F. Spencer, P 
Los Angeles, Calif 
PATENTS 


Washington, 
DOLLARS 


Ast aot 

52 W , New York. a 

HANDY men earn $10 daily 
just_typewr 3s Swartz, | 5 

YOUR Chance in life to 
profital business We 
real estate nsurance and 
age Earn $5,000 year, no capital 
Office a home Representat ves 
pverywhere Stamp for booklet 
Realty A n, Cincinnati, O 

I MADE $30 a Week Home 
sreadmaking 15 years” experience Fre 
Booklet tells Ashbrook, 67, Marengo, O 
GOLDEN Opportun.t.es. Livest Mail Ora 
Magazine Filled with real money-ma 
lans, opportur Sample 10« G. Cai 
Medina, NY 

EASY money 
P M. Tucker, Box 34I2 

$1000.00 P RIZE for best 
particulars write Patent News—0O, 
ton, D a 

MAKE Toy 
Campiete plans and spe 
w sSrodowski, 633 
N J 


own dig 


Frencl 


ities. 


Learn how 
Mass 


making candy 
Boston 
invention For 
Washing 
Violin Pleasure or profit 
ifications $1.00. Leon 
Seatty St Trenton, 


ADVERTISE— —18 words in 100 Syndicate 
Magazines, $1; extra words, 6 eon 
play $5 per inch. Lists free ‘’nion 
Co., 60)]2 Regent St Philadel; A a, Pa 
BUSINESS Of Your Own Operate 
lection Bureau or be branch manager 
tional organization. Capital, 
necessary. $500 monthly poss 
furnished tox 268p, Battle Creek, Mich 
GOOD money easily earned at home, spare 
time silvering mirrors; no capital Free in- 
structive book tells how. Patterson & Co 
Brooksville, Ky 
“HOW and 
free. Patent 





What to Invent for Profit’’ 
News-N, Washington, D. C 





Boots and Shoes 
business, not af- 
by readjustment 


VULCANIZING Tires, 
now a growing, profitable 
ed like other business 
period; get part of the forty million auto 
t that need repairs; easy to learn, In- 
tion Book $1 Plants $100 up. Cata- 

Equipment Co 1l Canal § 


res 


1 t l brar 
$300 | to $2,000 n 
expenses to Baltimore as 
Address, Mr. Clemmer, 60 
taltimore. Md 


SII. VE RING Mirrors! My exe 
thod opens 
klet 
Street, Oak! 
MEN Loo k into « ~' proposition of Wall- 
Paper cleaning. Take big cleaning contracts 
field C. Swanson and Sons, 

Minn 


lusive French 
enormously profitable 
free Barstow, 514 
ind. Calif. 


Opportunity for Sales 
ager capable of handling state distribu- 
Marvelous new Adding Machine Rr 
$15 Work eq ials $350 machine 

jous possi + es Unlimited 
quick for Calculat 
yn. Dept "Rp Ranids 


Me Show you how to make re _ 
Absolutely new proposition and ne 
Materials cost $2.00, sell ier 
16 “One n an sold a thousand dollars’ 
rth in a week Exclusive manufacturi: 
i sales rigl an in each territ 


ghts to oner 
1 5, Crouch, Chemist 


EXCEPTIONAL 


"det iils 
. Grand 


l cting,’’ fre 
Assn., Long 8t 
WANTED: Youn 
of devoting an ho i 
f architecture ] mec I 
gineering Interns Corres, 
Schools tox 5999A Scranton, Pa 
ESTABLISH clean 
your own sell.ng nd 
Fine demand and profits 
Star Publishing C ome any, 
Wisconsir 
MAKE money at home making toys, 
w you how nd 50« Post Office 
*‘No Stamps,”’ for complete working drawir 
ind = instructions DeKalb Designing Co 
20 So. McDonough St Decatur ; 
$250,000 CORPORATION wants capable 
man to open off and manage salesmen for 
high-class new dev Every home a pros 
pect Big money-making possibilities for 
right man, Opening in every city. Costs $2 
retails $5. $500 to $2,000 necessary to fi 
nan exclusive agency. Mr. Hogane, 105 
N_ Clark St., Chicago RS: ate Se 
$3,000 TO $6,000 Yearly. Want it? Others 
re making it Send check or money order 
today for our invaluable books ‘*How to Sell 
teal Estate,”’ $3.00—and ‘‘How to Conduct 
Real Estate and Insurance Business,’’ $1.50 
Absolute sfaction guaranteed, Free cata 
logs Realty Book Co., Dept. 52, Cleve- 
land. O 
MAIL 


met order business of 
Reading | 
Write ‘for deta 
Desk 11, Os hkosh, 





We 
order 


sat 


Order Bustness is your opt ort inity 
Breniser’s Famous Handbooks teach how to 
tart small, grow big. Sell merchandise 
ideas; enormous profits Spare time 

Get complete set, 11 books, $2.50 
posted. Breniser, 335 Walnut. Phila- 

Descriptive Catalog and big batch 
ail order information, 25c. None 


service 
to begir 
and be 
elphia 
interesting n 
free 

ENTFR a 
$6,000 yearly in 
fitting a fobt 
with l the 
arned by 
at small 
quired, 


ing or 


new business. Earn $3,000 to 
professional fees making and 
pecialty, openings everywhere 
trade you can attend to; easily 
anyone at home in a few weeks, 
expense: no further capital re- 
no goods to buy, job hunting, solicit- 
ooecs Address Stephenson Labora- 
tory, 11 Back Bay. Bo Mass 


ton. X 
MANUFACTURING Cooperation: A large, 
mode rr. Middle Western Manufacturing Insti- 
on wi nsider proposals from inventors 
or small manufacturers for the purpose of 
ing outright or manufacturing on royalty 
light brass products, but will con 
=— rade proposition. Write at 

338, Kokomo, Ind 
You in 
men and 
operating 


L ee 


Business, furni shing 
women, $30.00 to 
our “‘New System 
Specialty Candy Factories’’ anywhere. Op- 

lifetime; booklet free. W. Rags- 


portunity 
dale Co., Fast Orange, NJ 


CHEMICAL Expert will furnish Formulas 
and Trade Secrets. All lines. Lists Free. 
W. L. Cummings, Ph.D., 228 Gordon Ave., 
Syracuse, » a 


WE Start 
everything; 
$100 00 weekly 


POPULAR MECHANICS ADVERTISING SECTION 


USED Correspondence Courses of a 
sold (Courses bought.) Lee M 
Pisgah, Ala. 





FORMULAS AND TRADE SEcrrrs 








MAKE Your Own 
mover at % cost 
ity, will not dry 

ery test Send 

artt Co., 17 
Calif 


Paint and Varr 
Warranted Highs 
or evaporate B 
50 cents for formula 
ission St,, San |} 
MANUFACTURING, Processes, For 
Technical Information, Interesting | 
sent free. Consulting Chemists, Litt 
New Jersey 
50 MONEY Making Formulas $1 00 
retson, Box 356, Plainfield, N. J 
PAINT and Varnish Remover f 
easily, cheaply made; reliable. For 
lars address Myers, Box 280, Reading 
FREE ‘atalog. 8S. & H. I 
tories, B tuilding, Chicago 
PAINT, fresh or dry, quickly 
removed from clothing with few cent 
simple chemicals, leaving no trac« 
and cleans hard paint brushes al 
plete instructions for using this ne 
covery mailed for dollar Mor 
guarantee Bonanza for dry cleaner 
dries, housewives and mechani 
Menasco, Room 6, 1101 P St., N. W 
‘ton, D. C 


1,000,000 


Formula ¢ 
yiston 


one 


— LAS 
or Susi 25 
” 5501. iF North Robe ( 
FORMULAS 2( Luminous 7 
Resilvering Mirrors—Renewing dry 
Mechanics’ Soap—Carbon remover 
t ure Plugger 20c each. Entire colk 
sfactio guaranteed Ideal 
1-FF, North Robey, Chicag 
SELECTED _scientifix 
logical and practical reciy 
including hundreds of 
secrets for every business, alpha 
arranged in one large v ime of 8 
$4.00 prepaid 
> N. Bb 


ness 


10.000 
techn 


esses, 


80-ca 
rice Popular M 
Bo k Dept _6 Michigan Ave ( 
GENUINE Root-Beer Formula Ons 
Roland Nune Crow’s Landing, Ca 
ABSOLUTELY any 
faction guaranteed 
Newtor Mass 
PATENTS 
prompt, pe 


formula $1.0¢ 
Robert Tyler, Par 


and Trademarks pr 
rsonal, high service f 
criminating clients Send inventior 
for actual search George P. Kimme 
ter of Patent Law, 6-G, Loan & Trust 
Washington, D. C 


lass 





AGENTS WANTED 





AGENTS—Send for sample ‘Fre 
the washday wonder Be convinced 
do a whirlwind business You can 
least $20 to $100 weekly, according t 
or whole time You don’t have to 

doesn’t buy at sight, leave samy 
will be looking for you long before y 

able to make the rounds again s 
furnished free Premiums for your « 
ers Exclusive territory guaranteed t 
who can produce, Credits given D 
P. M. Motter & Sons, 20 E. Jacl 
Chicago 

STOP Here Make $30 next 
Agents — Salesmen District 
brand new invention—selling 
Sell Speederators for Fords 
Ford run like a Packard 
and bucking Put on quick 
holes to bore Instant satisfaction 
make money quick—$75 to $150 week 
Helton, Utah, makes $300 every weeh 
Allister, Ill., made $12 first afternoor 
W_ Va., $55 week spare time only H 
write quick for details and exclusive 
tory Address Perrin Company, 1103 
ward Bldg, Detroit, Mich . 

AGENTS—Seli new Raised 
ling’’ Show Cards. ‘De Luxe, 
ner Ave Chicago a 

AGENTS with Ford ear to der 
an article that sells on performance 
commissions for part or fu.l time W 
Bennett Carburetor Company, 1026 Ma 
Minneapolis, Minn. — 

MAKE &: 30.75 Profit on $2.50 Outfit 
Transfer Monograms for Automobil 
Free samples National, P. 

Station D, Brooklyn, N.Y 

AGENTS selling Gem Lamp Cor 
juster now making $200 to $800 per 
Quick seller and repeater. Garages, fa 
shops and home. Send sixty cert 
sample and proposition No bunk 
Mfg. Co., Springfield, MT 
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POPULAR MECHANICS ADVERTISING SECTION 


0 to $50 


parations 


day 
and 


R's 
t 


Make $1 


» our pre 


BOYE 





jus drinks you ever 
an P Orangeade, Grape, 
RETS t t 5 0 big ] 25-85 
( 
Ne 
: AGEN’ 


, er 
pep) 





+ bap rate AGENTS—Want 
' , 4 9 y : ~ i cigars to 
, a“ : Treat Cigar C 


AGENTS for h 
i I $1 


Hl 
AGENTS a 
aks, . Heatless 3 
»126.° Address A 
. —— t New York City 
. . inted at » to $100 a week to AGENTS—Our 
! V Tr easy y can it the 
ns in 


We 


tox 34, Stat 


One Mfg. Co., 


Rut 





Marve 


twinl 





S char 
1 Is 
INVENTOR 
plete Guar 
a 
“ 
iG 
I 
ek 
H 
m3 ff 
6 Vv 


r a ell the 


Ta agers 
, t lly adver i guaranteed cher 
< r rge rof 1 
Sales 

ce g Blva., 
vr Osis $ 
Ma paying business, €i +... ASTONIS 

t rofit nvestmetr f $3 wenn < 
oon ror . ed 4° ui troadway, Ne 
t ritory = 


’ y i-K , Desk 7 
linn, 


FREE—Formula Catalo 
ries, Boylston Bu 


ora 





40 


850% 
Greatest 
make 


PROFIT—Agents 
seller and repeater Sells 
lve Klean Rite, The 
Wonder, Washes Clothes 
lean in 15 to 20 minutes Wome: 
it Nothing equals it. Contains 

no injurious chemicals Distributing Samp 
ri Sale of every package guaranteed 
ou take no risk. Exclusive territory. Gross 
Ohio, sold 1,000 7 a *kages, 3 days Felt 
N. C., write _7 500 packages Terr 


Getting Rich 


Special 
Irving 
WE pay 
syde Tyres 
tures alr 
Any tire 
Write quick 
sories Co., 





akir money for others 
your “own goods from guarant 
Enormous profits. Our 
ting Booklet will open 
rful opportunity Write 
t's free National 
East 


STOP n 
and sell 
tested form alas 
tremely int 
eyes to a 








rk I 
00 hundred 
Clark, Cl ag 


$100.00 MON" rHL ¥. 
* ta * 


propositior Quality 


0 


AGENTS Ye a make 
line of Specialties Partict 
Northen & ¢ Walr 

AGENTS—New Adj 
for automobile owners 
Profits. Hutton-Hutt 


Agents 


Springfield 


SALES 


into a “C 

Tree Bar 

, et Sta 

Fertil-zer, grade flows 
" 


and rtil r mad 
The , =. rt 


Chemical Company, Dept, -2, Cant 
Ohio 





artificial 
parties, 
Mercantile Cx 


ACENT: 
for homes, 
Ne w York 
nN. 2 


flowers, novelti 
Sample tfi 
ympany, 


etc 
Jersey 
" EARN $5-$20 
mail order Pian 
‘oledo, O 


WANTED 





weekly No 
ldc, Palace 


canvass 


Mig 





Men and Women of ability t 
represent our line of mops and brushes in 
all or spare time. Good opportunity. Write 
for full particulars to J Wilansky 1478 
Dwight St., Holyoke, Mass 

WONDERFUL Small Article Every 
Needs. Agent sold 14 one office; profi 
Carry hundred in pocket Particulars and 
samples 25c, Arrow Mfg. Co., 1620 Lioyd, 
Milwaukee 

AGENTS, 100% 


vertised smokers’ 





profit on nationally ad 
articles and household 
specialties to consumers and stores, retail 
10 to 75 cents, Live Wires Want Imme 
diately) Bernhardt Company, 148 Chambers 
2. foe 

MAKE $314 monthly selling patented vest - 
pocket windshield cleaner; Ferins mad 
this; ome rub keeps glass clear 24 hours; 
chemical-felt, enameled mountings; sells $1 
Security Mfg. Co., Dept. 279 19, Toledo, O 

UNBREAKABLE Combs 
strated—quickly sold 100% profit Add 
these to your line or devote whole tim: 
C. P. Winegar, Mfg., West Fort , Ann, N. Y¥ 

AGENTS Did you ever see a tool that 
a lady could take out a sink pipe stoppage 
without calling in a plumber? I have it in 
the Magic Pipe Cleaner. Address the manu- 
facturer, James E Ellis, 1040 Georgia St 
loos Angeles, Calif 


BULL-DOG Inner Tires double tire 
age. Createst seller and repeat order 
Eliminates Blow-outs and 95% of 
tures. Agents making $5,000 te $10,000 a 
year. Exclusive territory. Write for par- 
ticulars. Eastern Auto Specialty Co., Dept. 
A, Utica, N. Y., 





easily demon 





mile- 
getter. 
Punc- 











OWN your own business. Great 8. 0. S 
Pulser making men independent. Experi- 
ence not essential. We start you. A few 
choice territories now epen. Address, Com- 
monwealth Electric Mfg. Co., 301 N. 8th, 
St. Louis, Mo, 
AGENTS, Port 
nifty 
600 





rait 
and 
and uy 
Turner Co., 


AG TENTS: 
2 


soap, 


We are headquarters 
finishes. Sure deliv- 
Pastels 85c. Frames, 
Brady Blk., Aurora, Ill 


Wonder 
flavor, 


offer 


styles 





ful profits. Success easy 
let proposition today 
Bay-bro, 952, Greenfield, 





P ROFIT. Make $25 daily. 24 New 
Selling Specialties, direct from Manu 
P Full Time Immense 

M ~n Buys — Free 
almo Answer 


ie. 
Nu-Life id Compestion, Hartford, 





AGENTS-—600% 
ld window letters for stores 
mand; anybody can do it 
lusive t itery Can 
e Lett ‘o., 2800D Cx 


$75.00 WE EXLY. Sending Blades for Re- 
ing and selling our $1.00 Razor. 
Razor Corporation, Pitts- 


Free 
offices 


Profit Samples 
Large 
Big future 
travel sideline 
migr Chicag 


ess, 





Safety 





L U MINOT S Paint Sample 
tories, Mohawk Bhldg., 


AGENTS—Our 
one cigarette at a time 
for rritory P, M. Royhele 
er, N w York 
BIG Money and 
buys Gold Init 


$1.50; 


1% Labora- 
Portiand, Ore, 





cigarette case hands out 
San iple 50« Write 


Co., 165 Mer- 





Every owner 
his auto yu charge 
make $1.35. en orders daily easy 
Write for particulars and free sample 
ty Monagram Co., Dept, 21, 192 Mar- 
Newark, N. J. 


AGENTS—Make $50 to 
Miracle Wash ng Cor 
new. Every home 
Free sample and 
{ 


Fast Sales 


ials for 





$100 week selling 
npound Something 
a prospect, Big repeater 
particulars on request 
Co., Columbia City, Ind. 


“MONEY selling Soft Ir Extracts, 
To let Preparations, vd Praducts. Ex- 
lusive territory. e our preposition 

eher Production Comp any, 415 E. 69th, 
“*hicago 


~ AGLNTS—New household article, Big 
Repeaters, Good profit. Warren Specialties 
3213 Warren Ave., Chicago. 


AGENT-DEALERS, short proof ignition 
sytem for Fords, complete with wires, Dake- 
lite-Pimer replace ab le ring Big money. 
Sample free cclipse Specialty Manufac 
ing Co., Dept. A, $49 W. Washington 
Chic: 

A ENTS Streetmen, Crew 
Williams Vegetable O11 Soap is the one big 
winner u ers co.ning money Offor: 
se ils three gross a day Big profits. W. B 
Wiliams, Dept. 90, Montclair, N. J 


_ AGENTS—You ean clear $100 
patented office 


se i our newly 
together 


for $2.00 ir 
TS. Money returned if you want it. 
» absolutely new—field positively fresh 
exclusive territory 


and acquire 
Wagner Co., 312 So. Clark St., 


lumbia | Products 





Ink 





ir 
sivd., 





Manager 





weekly 
specic y 
with se 





offices Entire ly 
week easily made. Assorted work- 
ing sample prepaid. Chicago Sign ive 
tem, F. _ 150 _ W. Austin Ave., Chicago 
SIGN ters r windows at honest 
Genuine kc af. $50 week easily 
Chicago Sign System F, 150 W., 
Ave Chicago 
AGENTS—make 
)0—costs 84c. 
ng different. 


for stores and 


8 2 





prices. 
made 
Austin 





140% profit Each sale 
Your profit $1.16. Some- 
Radium (Luminous) Cruci 
actually shines in the dark. Startling! 
Novel! Everlasting! Wonderful enthusiasm 
follows every demonstration Sole La - 
facturers The Pioneer Corporation, 
i3rd_St., Chicago 
AG iE NTS and portrait 
agers We give you 
Better and quicker 
. frames and_ glass 
catalog _ free. The 
)-A West 63rd St, 


CHEC K 


men Crew man- 
more for your money 
service Lowest prices 

Rejects credited 
Pioneer Corporation, 
Chicago. 





Writer—Experienced men only 
visible, speedy check writer protecting 
name, amount, and drawee, in one 
operation High-grade machine with $10,- 
000 Fidelity bond. Best money proposition 
in the game Write The Checkometer Co., 
431 8S. Dearborn St., Chicago, 





POPULAR MECHANICS ADVERTISING SECTION 


AGENTS—Exclusive territory for ““W 
Best’’ System of guaranteed Lightning 
tection Big profits and large volur 
sales for hustlers. George E. Thor 
Lightning Rod Co., 101 Thompson | 
Owatonna, Minn. 


AGENTS—Sell our accident and sict 
policies in your spare time. Pay $5,000 a 
$25 weekly benefit. Premium $10 y¢ 
Permanent income from renewals 
seller Liberal commissions. Insurances 
Dept. K-17, Newark, N. J 

PATENTS and 
prompt, personal, 
criminating clients 
for actual search, George P. Kimmel, M 
of Patent Law, 7-G, Loan & Trust ] 
Washington, D, C 

ANY man 
start new 
where ; 
tal not 
Nin th, 


; LIVE 








Trademarks pri 
high-class service f 
Send invention or 





handy with paint-br 
mechanical business 4 1 ¢ 
nearly all ~~ experience or 

required ohn Braceland, 14 

. P hi lade Iphi a, Pa. 

Agents make $10 Day selling ] 
an Preventer for 
Take sight Wide 

own Get detail t 
Filter Compa y, 73 


Splash 
an 





Wonderful sales in Pa 

Make big money; build 
We'll help you. Write A 
Commerce, ne, Dept. P 
New York 


00 DAILY selling the New An 
Combs; kind you t 
rite for wholes 


Selling New 
Absolutely 
Quick , 
No competition. Pocket size 
everywhere positive customers 
ing sold. Tremendous demand 
grade money-maker 
Hollywood Ave Chicag 


IDEAL 


Sample free 


LOCAL, Division, State Salesmer 
Sales Organizations to sell best mack 
practical, fastest selling Auto devices 
sisted by National Advertising Cor 
co-operation for repeat and future bus 
direct and to dealers. Exclusive ter 
and merchandise X-Cel-All Co., 5 
Washington Blvd., Chicago 

FAST-SELLING Sanitary Brushes, M 
Dusters. Positively best house-to-house 
11 America. Write and be convinced 
ford Brush Co., 544 W. Lake St., Chi 


HONEST To Goodness Start—That’s w 
I've given many Specialty Salesm 
limited capital desiring to make sar 
beiter goods than they’ve been ha 
thanking the day they heard of M 
Valuable Manufacturer’s Formulas vv 
produce biggest selling specialiies | 
immense protits in all lines. Stamy 
valuable literature descriptive Hous: 
Specialties, Food Products, 
parations, Martel’s French 
Cleaners, Polishes, Cements, 

Products you’ve been looking for 

work, matching samples my specialty 
tablished 1897 Miller, Chemist, Tar 
Fla 

AGENTS: Everybody uses Extracts 
Duo Double Strength Extracts and comy 
line Household Necessities. Products u 
constantly. Big repeaters. Write 
Duo Co., Dept. E-1, Attica, N. Y 

MAKE Money selling 
broidery needies Big demand 
and sample of work $1.00 
agency. Eugene Marquis, 5200 
stone, Indianapolis, Inc 

AGENTS Sell 
Something different 
gales, Ariz 

AGENTS 
hold 
exclusive 
Cc 2935 _ 


AGENTS 
house dresses 
own Dus ness. 
can Bureau 


Broadway, City, 








sales 


Sassett 





Sideline—$1 
hk, Home, 


specialty ; 
1957 


pate 
Warren, Ch 














ladies’ 


Arizona Cactus 
The Cactus Co 


Big money selling great h 
necessity 00 profit; sample $1 
rights Write today, Webster 

Clark st, ‘Giese, | nh 

$11.00 ‘A DAY for 5 hours work N 
method—no capital required—no deliver 

no delays—just take orders and bank 
profits. Davis Products Co., Dept. ° 
Chicago 

AGENTS—tThe _ greatest 50c 
on earth 7 million now in use. 5S 
itself Send 25c for sample, particu) 
No. free samples. Ideal Specialty Co., D 
luth, Minn. 





proposit 





POPULAR MECHANICS ADVERTISING SECTION 


¢5,000 IS yours in 1921. Greatest auto ac- 
essory ever invented. Exclusive territory. 
Free samples to convince you, Write today. 
Wellman Muter Corporation. 32 W. 69th 
Chicago, Ill. 


‘SELL 


imes 





Perfume Blocks, 

an entire room for months, Used 

runks, clothes closets, sick rooms, stores, 
sed automobiles, etc, 100% profit. In- 

itional Chemical Co., Box 174C, Cleve- 
, Ohi 


One 50c Block 





PHTHA Washing oe sell and re- 
every home lay gents immense 
Free sample, Peerle: ss Tablet Co., 
Ind 
AGENTS: Sell 
ler Polish, 
cars, etc 





Gloss Oil Veneer—The 
Cleans and polishes furni- 
Sells in every house. Get 
Duo Co., Dept. G-1, 


field at once 
. N. Y¥ 





ONE agent every city, sell necessity for 
family. Never sold direct. Big profits. 
imple. Snappy Handkerchief Works, 

B adway, New York 

LI MINOUS” Paint; makes any 

in the dark, Bottle 50 cents. Guar- 
Sample, particulars for “Red” 

Iiluminant Company, 5428-EB Rice, 





articles 


} 


‘ENTS Wanted: To sell instant nail 
One drop and your nails are pol- 
raweek, Send 20c for a 50c bottle. 

Co 25 W. Illinois St., C t., Chicago 
HOW and What to Invent for Profit,’’ 

Patent News-C. Washington, D. C. 
GENTS: Duo Antiseptic Iodine sells like 
fi Everybody wants ledine now. Other 
$ Immense profits. Territory 
st te quick Duo Co., Dept 


ca 








New Business for Agents: Inex- 

ed men making big profits regularly, 
ig. Never-Fail Razor Sharpeners. Hiram 
made $40.50 first day (sworn state- 
Wingo’s profits for six weeks, $1,- 
Third order from Stauffer, Pa., 100 
es. Applewhite, La., took six orders, 
Exclusive territory for first 

! Hurry—write today for details. 
Fail Co., 113 Allen Bidg., Toledo, 


nutes 


GOOD income, 
ehandeliers, brass 
by new method; 


spare time, refinishing 
beds, automobiles, etc., 
producing amazing results; 
every household possible customer; experi- 
ence unnecessary; simple plan of manufac- 
turing at home starts you in big money~- 
making business. Write for free samples, 
showing finishes, etc. Gunmetal Co., Ave. 
H, Decatur, 11) 


PORTRAIT Agents—A new 
Something entirely different. Write for par- 
ticulars, also catalog and price list. Fidelity 
Portrait Co., Dept. 100, 3047 Harrison St., 
Chicago, Ill. 

VULCANIZING 
profitable business, 





portrait. 





Auto - Tires growing: 
especially now. Easy to 
learn Instruction Book, $1. Plants, $50 
up. Catalog free. Equipment Co., 5 Canal 
St., Cincinnati, Ohio. 


WE Start You Without a Dollar. Sevaps, 
Extracts, Perfumes, Toilet Goods. Experi 
ence unnecessary. Carnation Co., 201 Olive 
St. Louis 


$1,000 PER Man per County— 
vention startles world, Agents amazed. Ten 
inexperienced men divide $40,000. Korstad, a 
farmer, did $2,200 in 14 days. Schleicher 
a minister, $105 first 12 hours. $1,200 cold 
cash made, paid, banked by Stoneman in 30 
days; $15,000 to date. A hot or cold run- 
ning water bath equipment far any home at 
only $750; self-heating; no plumbing or 
water works required Investigate. Exclu- 
sive sale Credit given Send po money 
Write letter or postal today. Allen Mfg. Co., 
599 Allen Bidg., Toledo, Ohi 


GOLD Leaf Sign Letters; make and sell: 
profits exceed 1,000%: immense demand 
particulars free Johnston Cx Quincy, Ill 


AGENTS—500% profit Lowest priced 
Gold Window letters for stores, offices, et 
Large demand. Easily applied. Guaranteed 
to last Free samples Acme Letter Co, 
2800 Congress St., Chicago 


AGENTS: Big Profits putting up Genu 
ine Gold Leaf Window Letters; Script and 
15 other Styles. Chicago Agency Co., 848 
Altgeld St., Chicago 








Strange in 
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“GALLAGHER made $336.00 
selling guaranteed Collection 
by all business men.’’ 
Sheffield, Chicago. 


AGENTS: Big profits. 
window letters made 
brings five samples 
brite Co., 1115 


PORTRAIT Agents 
you big profits. Delivery guaranteed Re- 
jects credited. Prompt shipments. Send for 
latest catalog and prices. Adam J. Kroll & 
Co., 602 Blue Island Av Chicago, Ill 

HUGE profits selling Nibeco Sanitary 
Brushes, Auto Washers, Brown Beauty Ad 
justable Floor Mops, Dustless Dusters, and 
other specialties. Big line Fast sellers 
Write today. Silver-Chamberlin Co., Dept 
M, Clayton, N. J 


MAKE $2 an I 
iron rust, grass 


one week 
Systems used 
Sayers Mfg., 2815 





Best and cheapest 

Easily applied. Dime 
Particulars free. Stai- 
Second Ave., New York 


will make 





Our goods 








r Article that removes 

medici ine, fruit, mildew 
stains Cleans Panama and Straw Hats 
Bleaches clothes. Sells Every home. Write 
for free demonstrating outfit and start tak- 
ing orders at once. Christy, 8JA Union, New- 
ark, N 





AGENTS—New patented curtain rod, ne- 
cessity in every home; big profit; 4 to I 
sales at every house. Write for free sample 
Hiome Curtain Red Co., Providence, R. 1 

AGENTS, Big lrotits. Cold Sign 
easily applied test and cheapest 
tured. Samples free Interstate 
C, 2620 N. Halste sted St Chicag 

HERE'S a line 
too! Fruit 





Letters 
manuf ac- 
Sign, Dept 
you can sell! Big profits 
Drinks, Spices, Extracts, " 
Articles, Vegetable Soaps, Remedies 

hold Preparation Over 125 product 
guaranteed Branches at New York 
Memphis, San Francisc Winnipeg 
Iiamilton give prompt shipping service, low 
freight rates. Ours is the oldest, largest and 
most successful agency house in the world 
l’articulars free. Write today. Dept. M.P.-2 





AGENTS $50 a week. Will show you how 
Genuine Gold Leaf Window Letters. Chi- 
cago Agency Co., 842 Altgeld St., Chicago 





a in a permanent business of your 
. ig guaranteed Hosiery and Under- 
lirect from mills. No capital or ex- 
e needed; many representatives make 
to $5,000 per year. Become our dis- 
manager—get others working for you. 

te for details to Malloch Knitting Mills, 

} Grant St., Grand Rapids, Mich 


A. . ENTS—Salesmen—Dealers. Handlefast- 
est selling automobile accessory ever invent- 
ed New, absolute, burn-proof Timer for 
Fords. Manufactured by J. W. Johnson, in 
ventor of the well-known U. & J. Carburetor 
Timer guaranteed for ten years Exclusive 
territory. Johnson Automatic Timer Corpora 
tion, Dept. C, 1325 Devon Ave.. Chicago, Tll 





AGI eas wanted every loc ality sell FireX 
nguishers for autos, trucks and 
m: $2.5 50 FireX to agent, $1.16; de- 
free. FireX Co., Portland, Ore. 

AGENTS—Sell Neverfail Iron Rust and 
Remover Huge Profits Big line 
\rite today Sanford-Beal Co., 

Newark, N. ¥ Dept. 6 
AGENTS—Catchiest Novelties. 
toy make youngsters 
seller tig profit. Exclusive terri- 
ffered. Write immediately for particu- 
H. Marui Co., Tribune Bldg., New 


Invented! 
wild with joy 


A\GENTS—Newest Invention! re 

every pen a fountain pen. Fast of- 
eller; big profit Demand increasing 
where. Exclusive territory offered. Sam- 
tres ;' H. Marui & Co., Tribune Bidg., 


“*Inkspoon 


AUTOMOBILE Repair Equipment, Time 
g Wrenches and other Tools used by 
Garages You can sell them in spare 

Write to Mr. Seiter, Fairbanks Co., 

w York City 


BUILD your business | selling © our 
andard products from factory to home at 
ces that get the orders. $5,000 year. Over 
50 articles used every day. Write quick for 
our money-getting plan. Pitkin, 325 Com- 
mercial Bldg., Newark, N. ¥ 

NEWEST Thing Out- 
for automobiles, motorcycles, 
sticks, tennis racquets, etc. Anyone can ap- 
ply them in a jiffy. Sell to everybody. Set 
costs 5c: brings $1.50. Fast sales and big 
daily profits for agents. Write now for cata- 
we ; Lithogram Co., Desk 17, East Orange, 


own 


Initials 
canoes, golf 


thogram 





AGENTS—Our soap and toilet article plan 
is a wonder; get our free sample case offer. 
Ho-Ro-Co.. 111 Locust, St Louis 


AGENTS to sell Kerosene Burners for all 


purposes. Big Profits. Economy Mfg. Co., 
616 W. Monroe 8St., Chicago. 








SIGNS for stores and offices. Entirely 
new. $50 week easily made. Assorted wor! 
ing samples 25c prepaid. Chicago Sign Sys 
tem. F. 326 River St.. Chicago 


SIGN letters for windows at honest pr 
Genuine gold leaf. $50 week easily mack 
Chicago Sign System F, 326 River St., Chi 
cag _— 

A.ENTS make 500% profit handling Auto 
Monograms. Patriotic Pictures, Winduw Let 
ters, Transfer Flags and Novelty Signs. Cat 
alog sent Free Hinton Co., Star City, Ih 

GET permanent customers for Guaranteed 
Hiosiery and Underwear easy by our new 
Sure Success Plan. Quickest introducer ever 
—opens way te $10-$20 a day profits. Beau 
tiful sample outfits—liberal commissions 
prompt deliveries Wonderful opportunity 
Write quick. C & D Company, Section D 
Grand Rapids, Mich 


INSURT Tires; Double 
blowouts and punctures 
Fast seller 
cessory Sales Co., 

OUR Ex-Cel 
first demonstration 
dark. Big profits 
W. G. Hannan Co, 
Chicago 

PoL MET | Polishing Cloth cleans all met- 
als. Retails 25 cents. Sample free Gale & 
Co., Ine., 15 Edinboro St. — 

SELL Necessities. Everybody needs and 
buys the “Business Guide.’’ Bryant cleared 
$800.00 in July. Send for sample. It's Fre« 
Nichols Co., Box - B, Naperville 


MAKE $50 ‘Daily ~ Somethi ng New! 400! 
Profit All Business, Professional Men Need 
It. Sells $5. Costs $1. Brooks, Texas, sold 
20 first day, profit $80. Big weekly repeater 
Sells quickly. Experience unnecessary. Write 
teday for territory wanted. Sample outfit 
Free. Federal Association, 71-K Asylum 8t., 
Hartford, Conn. 














mileage Prev 
Fully guaranteed 
Liberal profits to agents 

Box 5. Chicago 
Luminous Crucifix i 
Shines brilliantly in the 
Write now 2% price 
Dept. B, 57 18th § 





baste n 





The J. R. Watkins Co., Winona Minn 


AGENTS!—A New 
Broom and Ten-Use 
Saves broom expense; lightens housewo 

first order returnable Hart 
Dept. X, Fairfield, lowa 

Salesmen and hustlers with 
orders for large wholesale 
Tailors in factories, shops, etc. Outfit Free 
Write today. Address Commercial Tailors, 
0 W. Jackson Bivd., Chicggo, Il 


AGENTS - 
agents to sell 
dresses, skirts, waists, 
Write for free samples. 
Bro adway New Yor 


One! Harper's F 
Brush Set combine 





TAILORING 


experience to take 





Manufacturer wants 

underwear, shirts 
shoes, clothing, et 
Madison Mills 


Large 
hosiery, 


AGENTS—If y« 
$300 a mont 
Burglar Alarms f y and deors w 
nterest you Mar ageiits earn $20 daily 
rand new inventions. No wires, batteries or 
nails Instantly attached to any door or 
window Handsomely nickel plated Sell 
on sight No competitior Provides cheap 
burglar insurance. Big money makers. Write 
today for extremely liberal terms to agents 
Sentinel Alarm C 140 S. Dearborn St 
Chicag Tl 


AGENTS Big Returns t office sellers 
particulars and san ee One Dip Per 
a 2 Daily Recor altimore, Md 








WORLD'S Fast g Auto Accessory 
ty Distributors wanted; write teda G 

W. Spring Oiler ¢ San Dieg Ca 
AGENTS make $50 weekly 
Handy Household Articles 
Scheff Cx 2248 West _N 


selling our 

particulars free 
North Ave. ‘° Chicag 

PORTRAIT Agent . who 
and prompt service and whe 
chase their frames at factory prices, shoul 
write us at once for catalog and price | 
W. G. Hannan Co., Dept. A-5, 57 E. 180) 
St., Chicago, Ml 

AGENTS Komik Window and Displa 
Kards fast selling line, just out; catalog 

rkers. Komik Advertising Co., Cambridg 
Obie 


want good wor 
desire to pur 








BIG money and Fast Sales. Every uer 
buys Gold Initials for his auto. You ch ge 
$1.50; make $1.35. Ten orders a day easy 
Write for particulars and free samples 
American Monogram Co., Dept. 40, East Or- 
ange N d 
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AGENTS—Advertising Pencils, ready sell 
lent sideline. Write for pro 


rs, excellent s 


American Pe il Works, 501 








SENSATIONAL 


} 
ay rt 





CALIFORNIA BR 
é Ag t 
~ 
M so, W 
BIGGEST 


OO Yr 


{ mut 

itself in tw m ites I 

» last the life the tire 
Sells to every auto owner and 
dealer For particulars how to make big 
money and free sample, address Amaz 
Rubber Co., Amazon Bidg., Philadelphia 
I’a., Dept. 505 


access 


days 
South 


lock; good 
R 








HIGH-GRADE SALESMEN WANTED 


opp selling vulcanite 
iced guaranteed | 
ompo ! Exclusive ts 


r deta ° ! Compa 


rtunity 


ith Street 


SALESMEN 
} brokers 
il 


i I 
) West 29th 
SALESMEN 

boul B 


Sell k 





EXCLUSIVE te 


Kleenugas 


SIDI 


y | 


LINE $ 
y hand 


WANTED 


‘ rad 
Milwaukee 
WANTED Sa 
res and | l 
le line 
Muncie 
57 MILES 
atented g 
D 
SALESME> 
Ss 


H 


SALESMAN 
il m4 
ware pecialt 
ler atis 7 
every user; sell 
Sales experience ur 
markete 


rchant 

illars Satisfactio guaranteed or 
refunded upon return of outfit within 
MeClellar Products Company 
Well St Chicago 


SALESMEN for new 





automatic 
commission Olson Mfg 
,) 


window 
Corp 
chester, 





GOVERNMENT 
Clet ' 


WANTED 
17 { ; 


Ss 


ig 
SALESMEN Wants 
stat druggi 
ll th 


18 Wi t 
MAKE $50 Daily 
fit. All Busine 
It. Sells $5. € 
20 first day 


SALESMEN 
howing Auto 
dealers Easy 
a St 


WANTED ne hustlir 


y to 


, Tit 
e demand 


th Sales 


1 Week 
Letters for Store 


AGENTS $60 to 
Samples Gold Sign 
Office windows Anyone can do it B 
mand. Liberal offer to general agents M 
lic Letter Co 31C N. Clark St., Ct 

CALIFORNIA Rosebeads 
cakes Agents coining money Absolute 
new Big profits Catalog free M 
Bead Co., SP2819 West Pico, Los Angel 


$200 


sellir 





POPULAR MECHANICS ADVERTISING SECTION 


SALESMEN Wanted to sell Electric Cigar 
Lighters and Moisteners. Salary or commis- 

n You carry stock or we ship direct. 

ite for special offer, Drake Mfg. Co., 
mot Grand, Milwaukee, Wis. 


300 PER Month and bonus guaranteed 
esmen successfully demonstrating wonder- 
new adding machine. Retails $15.00. 
Vork equals $350 machine. Genuine oppor- 
nity. Full time or side-line. Calculator 
ration, Dept. G, Grand Rapids, Mich. 


SALESMEN—Become Independent. Own 

ir business; experience unnecessary; sell- 
) 500 Accidental Death, $50 Acci- 
¥ €: 25 Sick Weekly Benefits; $12.50 year- 
other amounts proportionate. Guaran- 

d steady income from renewals, $250,000 
sited Insurance Department, Registra- 
Dept. A, Newark, J. 


I Man and Boy a Prospect. Big 
nission. Samples and information 25c. 
ess Products Co., 4821 Lexington Ave., 
land. Ohio. 


SPEC [ALTY Salesmen: If you are willing 

» travel and have had experience calling 

dealers, we have a factory direct propo- 

which will yield big returns, Our 

is staple and $200 per week is ordinary 

a live salesman, Write for details. Great 

tern Manufacturers Co., 316 8. Wabash 
Chicago. 

ISTRICT Sales Manager: Having sold 
1 of a household appliance in New 
land, we wish District Managers to open 
r territory Ofice work, entire or side 
Te rr'tory assignments are paying be 
is of $5,000 yearly. The Reeves Co., 62 

1 St., Milford, Conn. 


HAVE 
4 r tive 
ting ignition, 
rewinding, 
Free booklet 
_ School, Dept. H, 
° Colo 


SPLENDID clerical 
e or whole time. 
Chautauqua 
town, N. Y. 
W VIDE AW “AKE men to open hat-cleaning 
cking establishments; small capital, 
“ profits. We supply equipment and 
vou how. Write for booklet. _E. 
r & Co., Dept. A, Charlotte, N. C. 


GI T Posted for Spring. Good prices paid 
for butterflies, insects. See Sinclair’s Dis- 
Advertisement, page 30 


B IG money made silvering mirrors, metal 
ng. refinishing. Outfits Free. E. Decie 
286 ritth Avenue, New York. 


P HOTOPL AYS in demand, _Make extra 
r We show you how. Details free. 
Rex Publi hers, Box 175, H-202, Chicago 


ADVERTISING: Ad Writers and Mana- 
rs wanted —profitable, dignified work. Pre- 
e at home in spare time. Endorsed and 
mmended by hundreds of successful stu- 
ts. Big demand for women ad writers 
booklet. International Correspondence 

ls, Box 5995 A, Scranton, Pa. 


LOCOMOTIVE Firemen, beginners $150, 
later $300 monthly, for railroads nearest their 
homes, everywhere in United States and 
Canada. Railway Association, Desk M-1, 
Brooklyn, > = 


vU LCANIZING auto-tires growing, profit- 
able business, especially now. Easy to learn. 
Instruction book, $1. Plants, $50 up, Cata- 
log free Equipment Co., 173 Canal St, 
Cincinnati, Ohio 


WANTED: Railway Mail Clerks—$1,600 
to $2,300. Exams everywhere. Write today 
for full information. Patterson, Civil Serv- 
ice Expert, Box 4025, Rochester, N. Y. 




















work; good pay. Be an 
ctrical Specialist. Starting, 

battery building, repair- 
armature; generator, mag- 
Johnson's Auto- 


729 Broad- 


ste ac ay 





work opportunity. 
No canvassing, good 
Business Builders, 








ratories, 

















DOLLARS Saved. All kinds of used cor- 
tespondence courses sold. Lists free. (Courses 
bought.) Lee Mountain, Pisgah, Ala. 


WANTED—1,500 Railway Traffic Inspec- 
tors; no experience; train for this profession 
thru sparetime home-study; easy terms; $110 
to $200 monthly and expenses guaranteed, or 
money back. Outdoors; local or voy ~H 
under big men who reward ability, Get Free 
Booklet, CM-46, Stand, Business Training 
Inst., Buffalo, N.Y. 


WRITE Articles, stories, news, in spare 
time for newspapers and magazines. Big pay. 
Copyright book free. Press Syndicate, 553, 
St. Louis, Mo. 


U. 8. GOVERNMENT wants ambitious, 
intelligent men and women for Civil Service. 
Refined, congenial work. Paid vacations 
Big demand for stenographers and typists 
Write for booklet. International Correspond- 
ence Schools, Box 5996 A, Scranton, Pa. 


SILVERING Mirrors. French plate taught 
Fasy to learn, Immense profits. Plans free. 
Wear Mirror Works, Excelsior Springs, Mo. 


GOVERNMENT o-. _iteotat Badly, 
(men-womem,  $1600-$23 Permanent 
Few to travel. Write _ , me. Former 
Government Examiner, 101 St. Louis. 


MAKE money writing Photo-plays: 
free to beginners. N 
Producers’ League, 




















details 
No correspondence course, 
230 Wainwright, St. Louis 





OUR genuine gold window sign letters are 
an excellent money-making proposition for 
handy men. Slann Sign System, St. Antoine 
St., Detroit, Mich. 


SIGN Letter Agents and Painters: 500% 
Profit Gold and Silver Sign Letters for 
Stores and Office Windows. Anyone can 
put on ig demand. Free samples. Me- 
tallic Letter Co., 431D N. Clark St,, Chi- 
cago. 








FOR ADVERTISERS 


ADVERTISE in Barkley’s Mail-Order 
Paper, 25c line of 6 words; inch $3.00. Ad- 
dress American Distributar, Suite $8110, 
Blairsville, Pa. 





MAILING LISTS 





1000 MAIL order buyers’ 
H. H. 
N. ¢ 


names for $1 


Hayes, 17 Merrimon Ave., Asheville, 





ORDER-PULLING list 
names known mail-order 
from 20,000, $5.50. 
Corona, N. ¥. 

~ MAILING Lists of Concerns that buy 
lists, 100 in number sent for $1.00. 
ferros Farmers Directories, Box 
Worth, Texas 


1,000 LIVE canvassing agents $7.50. Prices 
other lists on application. Modern Name 
Supply, 1572 18th Street, _Milwaukee, Wis 

GUARANTEED mailing service, seventeen 
thousand southern general store owners. 
Address Ory M. Berman, Inc., Greenville, 


= R 200 
from Bay 
Stanyan, 


500,000 GUARANTEED names of cage- 
bird, rabbit, dog, cat, pigeon, poultry and 
pet stock breeders at $5.00 thousand. Best 

ts in America Mail Order Service 
Bureau, 525 Clinton Ave., Oak Park, Ill, 


2,000 choice 
buyers selected 
Martinek Company, 





buy 
Talia- 
330, Ft 








April 
cities, $1.00 
San_ Francisco, 


Auto Buyers’ 
Leonard, 


Calif 


names 
502 





TYPEWRITERS AND SUPPLIES 


UNDERWOOD Typewriters at far less 
than manufacturer’s price; rebuilt, all worn 
parts replaced, guaranteed good as new. 
Cash, installment payments. Write for Cat- 
alogue Al51. Typewriter Emporium, estab. 
1892, pene and Ravenswood Ave., Chi- 
cago, 





ALL makes, lowest prices 
$60.00; fifteen days’ free trial. 
and terms mailed on request 

writer Company, 217 West 1 
New York City 

REBUILT Typewriters, All Makes, $10.00 
Up. We sell for cash at prices 20 to 30 
per cent lower than installment houses. 
Every machine fully guaranteed. Send for 
free descriptive circular. The M. & M. 
Typewriter Co., 42 N. Wells St., Chicago 


DUPLICATORS AND DEVICES 





$15.00 

Catalogue 
Henry Type- 
25th Street, 











ADVERTISING—planned, designed, writ- 
ten, illustrated, produced. dvertisements 
placed in any publication. The Walters 
Company, 373 Broadway, Milwaukee, Wis. 


WE Make Mail-Order Advertising Produce 
Big Money. Submit proposition; suggestions 
free. Richardson Agency, Evanston, Ill 





“QUICK Process Duplicators.”” Makes 100 
copies_in 10 minutes. Remarkable time sav- 
ers. Thousands in use. Circular Free. Heyer 
Duplicator Co., 160-PM, N. Wells 8t., Chi- 





ADDING MACHINES 





SELL to the British! le word, 
Subscription: 25c Year. Remit 
stamps. International Opportunity, 
Argyle Street, Glasgow, Scotland 


THIRTY Words in Big Postcard Maga- 
zine 25c. Elite, 4204 Irving Park, Chicago. 


MILLIONAIRE farmers at l0c¢ a word 
Highest class farm circulation; over 96,000 
Real mail order buyers. Field Illustrated, 
2 W. 45th St.. New York. 


JACOBUS Art AS pull. 
Bruen, Slneien N 

SPECIAL! Inch _— 
150 Magazines Thrice $15 
Services, Atlantic City, 

ADVERTISE in 1,000 Corn Belt Weeklies 
$10.00 line. 25 words, 24 big Dailies, $15 00 
Booklet free. Union Advertising, Baltimore 
Bidg., Chicago. 


LETTER SPECIALISTS 
FRANCIS Waites The 


In The World. Floyd 
604, Atlantic City, 


50c inch 
. 8. Ie 


406-410 











Jacobus, 41 





Advertisement 
Page $200. Wood's 
J 











Rest 
Delos 


Sales Letters 
Francis, Box 





‘FIREMEN Brakemen, Baggagemen, $140- 
$200. Colored Porters by Railroads every- 
where. Experience unnecessary. 810 Ry. 
Bureau, Fast St. Louis, D1. 


BIG demand for graduate electrical ex- 
perts. Prepare quickly under Electrical En- 
gineer. Thorough Home Study Methocis 
Small Expense. Albert Wood Wicks, E.E., 
Dept. 1873, 3601 Michigan Ave., Chicago. 





BUSINESS SERVICE 


WHAT are you looking for? 
connections, money-making plans, materials, 
addresses of New York concerns, etc. Re- 
liable information furnished on all subjects 
50c or money refunded. Co-Operative Serv- 
ice Co., Borough Hall Bidg., Brooklyn, 
New York 





Business 





GOVERNMENT Positions are Fine: $1400. 
$1600, $1800 at start, up to $2300 and $2600. 
I’xams everywhere. Write today for full in- 
formation Patterson Civil Service Sehool, 
Box I. Rochester NY 


FINGER Print Check Protection 
counterfeit or cheat. Ready to market 
through dealers and salesmen Complete 
outfits furnished. Chesney Finger Print Pro- 
tector, Atlanta, Ga. 


Can’t 





INVENTORS desiring to secure patents 
should write for our book, ‘‘How to Get Your 
Patent,”’ tells our terms and methods. Send 
sketch for our opinion of its patentable na- 
ture. Randolph & Co., Patent Attorneys, 620 
F, Washington, D. C, 





INCORPORATION in Arizona completed 
in 1 day. Any capitalization, least cost, 
greatest advantages. Transact business any- 
where. Laws, By-Laws_ and forms free. 
— Incorporating Co., 8-R, Phoenix, 








CALCULATING 
Connell & Shattuck, 
burgh, Pa 

NEW $3.50 Automatic 
Adds, Subtracts, Multiplies. Absolutely ac- 
curate Capacity $999,999.99. Fully guar- 
anteed, 75,000 pleased users. Makes adding 
easy, positive, quick Eliminates Mistakes, 
Faves Time Postpaid, $3.50 Bassett Co., 
Hollywood Ave., Chicago, 


1458-M, 

_ FRE E Trial. Marvelous new adding Ma- 
ch Adds, subtracts, multiplies, divides 
automatically. Work equals $350 machine 
Price only $15.00, Used by U. S. Gov't and 
largest corporations Five-year guarantee 
Catalog and trial offer free. Calculator Cor- 
poration, Dept. E, Grand Rapids, Mich. 


PRINTING, we riy rte AND MULTI. 
GRAPHING 


Machines — all makes 
i29 Third Ave., Pitts- 





Adding Machine. 











BETTER printing—quality workmanship 
et amateur experimenting 1,000 either 
velopes, noteheads, cards, statements, tags 
50; letterheads $450, prepaid Stamr 
brings samples. Model Company, Man- 
hester, Iowa 


1.000 5%x8% ATTRACTIVE Circulars 
400 words, $3.50; 5,000, $1050. All printing 
low prices, Samples. Good’s Printery, 
Harrisonburg, Va. 

CARD Case free with order for 
calling cards, 30c; 100, 50c 
Montgall, Kansas City, 


2 ~ 2.000 GU MMED Labels, any wording, 2x4 
$3 00 Quick delivery Columbia Label & 


Printing Co., Orangeville, Pa 


PRE-USED Printing Presses, Type and 
Supplies. Type forms manufactured List 
for stamp. Popular Bargains, Richland, Pa 


OUR Multigraph letters produce results 
Long runs Special quotations Samples 
Marietta Multigraphing Co, Marietta, Ohi 

50 LETTERHEADS, 50 Envelopes, $1 ( 
150 Letterheads, 150 Envelopes, $2.25, S« 








50 liner 
Constance, 322* 








| pe) Printing Company, Canton, Pa 
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ENVELOPES, Lettcrheads, 500 $2.65 
Print 


Everything. Quality Printery, 
etta, 


We 
Mari- 
Ohio 

250 ENVELOPES $1.25; 
20c line Wagles Printing, 
~ 500 ENVELOPES, postpaid, $2.2 
$6 00. Echo Printery, Wauwatosa, 

100 ENVELOPES and 100 
printed, $1 postpaid Samples 
Dor akison _Kemp Texas. 

WE print Circulars, 
Invitations Samples, 
mercial Press, Batavia, Ohio 


50 NAME Cards 10c, F. Shepard, 
i? ae 





Rubber Stamps 
Marshall, Mo. 

5; 2,000, 
” Wis. 
Notehe ads 
free 


Wedding 
Com- 


anything 
Stationery 


Rome, 





100 ) BOND 
o-% 
N. ¥. 


Letterheads 100 
Printing Company, 


Envelopes, 


Race Hudson, 


envelopes 
free 


~ 725 LETTERHEADS, 100 white 
printed and mailed for $2. Samples 
Sun Co., Mohawk. N. Y 


200 FINE, White Envelopes $1.00, 
Chas. Utter, Pekin, Til. 

SPECIAL Offer—100 
100 Envelopes, $1.25, 
Leo ia. N 

OUR Multigraph 
Long runs ppediat 
Marietta Multigrap hing Co ri 

PRINTING Outfits 
type novelties Send 
Mod 1 Pre York, 


EMBOSSE D 
Samples, stamp 
BETTER Pri ntit g your money 
for Our reasons why we sell better print 
or less money; it free; will also 
standardized price list of your printing re- 
quirements. Ernest Fantus Co., Printers, 523 

8. Dearborn St.. Chicage 





Cash 


Bond Letterheads, 
Economic Press, 
letters produce “results 
quotations 

M: irietta, | 
supplies, 
catalogue. 


Pr esses, type 
stamp for 





‘rsonal statione 
7 Pittstor 


ane 


~ QUAN" ITY. i save 30% 


Labels, Sta ladelphia 


Wolf Roll 





FOR MEN 





THE Joy of Life Indispensable 
man needs it tried, always 
cents silver Specialty 
N-477, Syracuse, N 

TESTED Barber razors 
Zitka, Fairview, Mass 


RAZORS AND BLADES SHARPENED 


every 
used; 25 
Company, 


; once 
Seymour 


sent on free trial. 








BLADES Resharpened 3c Each. Stand- 
ard Safety Razor Corpr Pittsburgh, Pa 
NEW Method—re-sharpening razor blades 
Velvet edges. One edge 2c; double, 3c each 
Work guaranteed S. Lohmet tox 86, 
Duluth, Minn 
BLADES re 
double 3c each 
Cove, N. Y 





One 
Edge 


edge 


Co., 


sharpened 
New York 





BOATS AND LAUNCHES 





or contemplate build- 
ing a motorboat you need ‘Motor Boats and 
toat Motors,”’ by Page, a new book on the 
hull and its fittings and the power plant 
and its auxiliaries; also complete detailed 
instructions for constructing 5 different types 
of boats from 16-foot craft to 25-foot cruiser 
524 pages, 372 illus., cloth binding $4.00 
postpaid. Popular Mechanics Book Dept 
6 N. Michigan Ave., Chicago 


GUNS, SPORTING GOODS, 


BROWNIE Semi-Automatic—safest pistol 
mace Shoots all sizes .22 cal. cartridges, 
$11.50 tayard Midget Automatic .25 cal 
$18.50; .32 cal, $17.50 postpaid Lowest 
prices in America on Colt, Smith & Wesson, 
Savage, others Prices mailed free. Geiger 
& Schneider, 598 Broad St., Newark, N J. 

GENUINE Horsehide Twenty Dollar Pro- 
fessional Ci rer’ Mitt Eleven Ninety, 
Prepaid talls, Eighteen Dollars 
Dozen. write Bullock's Sporting 
Goads Nebraska 


IF you own, operate 





ETC. 





York, 
DIAMONDS, WATCHES AND JEWELRY 


ROYAL Pink Pearls from the Orient— 
can’t be told from the genuine. Pronounced 
Teal by jeWelers. Agent’s sample, %-inch 
size, $1.00. Royal Pearls, P, Box, 
579-T, Long Beach. Calif 

WATCHES and Jewelry Repaired by ex- 
perts. Prompt service Low prices; perfect 
work, Satisfaction guaranteed. Send by 
registered mail; we will write you cost. 
Property returned immediately if price not 
acceptable, Address Turpish & Sons, 102 
Stapleton, New York City. 














FOR Luck, Try Virginia 
Stones. World wonder nature formed crosses 
Attractive gift, Lavalier, Watch charm. Solid 
gold mounted sample $1.50: filled 75e In 
dian Legend Free Special discount dozens 
this month Patrick County Va. Fairy or 
Lucky Stone Co., Dept. 55, 1216 Astor St., 
Chicago. 


Fairy or Lucky 





FOR THE HOME 





ANYBODY can make Fly screens to order 
with Diamond Pressed Steel corners 
Hinges attached. No Mortises, Miters, Tacks 
or Screws Sample set 35 cents with de 
scriptive matter and wholesale prices. White 
pine cents per foot with mold- 


wood strips & 
ing. Diamond Hardware Mfg. Co., 224 
Pittsburgh, Pa. 


Fourth Ave., 
ANTIQUES AND RELICS 


GENUINE 
Catalog. 
Calif. 


PHONOGRAPHS AND RECORDS 


NEEDLES — 
Needle is different. Absolutely 
eliminates all harsh noises, 
Postpaid 20 needles 25c. 
Dept. A, Ozark Thorn 
Massachusetts Bldg Kansas 


COMPLETE equipment at 
for building finest 
Phonoparts *c >. 


DON’T destroy old 
Record Renewer 
tone cleans, 
Formula 50e, 
Mansfield. Ohio 

Suild est I’ hi mographs 
catalog and free blueprint offer, 
a eat Company, 3515 N, 
Chic 

BUILD a genuine Choraleon phonograph 
and save over Big profit buildi and 
selling We nish motor tone-arms, full 
instructions and all necessary parts Send 
for catalog and Free blueprint offer. Chora 
leon Phonograph Co., 521 llth St., Elkhart 
Ind 

DEUTCHE Rekords— —and Swiss—imported 
and American. Laendler, Marches, Yoceler, 
Operas, Home-Songs. Send today for Big 
List Free. Century Co., 1648 Second Ave 
New York, N. Y 

BUILD your Phonograph 
high quality spring and electric Motors. Tone 
Arms, Reproducers. Wonderful results. Big 
saving. New catalog and building instruc 
tions mailed for ten cents. Indiana Phono 
graph Supply Co., Indianapolis, Ind, 


MUSIC AND MUSICAL INSTRUMENTS 


BLUEPRINT and instructions for 
Violin, Mandolin, Guitar, $1 each 
Quemore, 918 Haddon Ave., Camden, 

PIANOLA P 
music $S0! 
Aeolian make 


any type | 
402 East New_York City 
ukuleles 


HAWAIIAN supertone 
steel guitars at 50% discount. Postpaid 
“Get yours from Hawaii, the land of their 
origin.’” fome Supply House, 5th Ave., 
Honolulu, Hawaii. _ 
WRITE a Song Poem 
once, I have the best 
Hayler, 189 N. Clark St 
LEARN Ragtime—JazznPiano Playing 
pegeane sent free (Pianists write for teach 
proposition.) Christensen, 433, 20 E 

Ja: chson, Chicago e 

~ WRITE Songs. Big money and reputation. 
Write for information. J. Gordon Pub. Co., 
201 N. H oyne Ave,, ¢ ‘hicago 

“MUSIC Composed’ 
(formerly 








Indian 3askets 
Marion Gilham, 


— Wholesale 
Highland Springs 








Ozark Reinforced Thorn 
natural tone, 
preserves record 
Agents wanted 
Needle Company 
City, Mo 
quantity 
phonographs 
Erie, Pa 


prices 
Superior 


phonograph records 
reduces scratching, revives 

polishes preserves reco 

Record Chemical Co., 


Send for 
American 
Crawford, 





**Perfection’’ 








attachment with 
new $250. Famous 
instantly attaches and plays 
88-note rolls. Smith 


Player 


and Koa 





to me at 
Dean 
Chicago 


and send 
proposition 
Suite 204, 








to words tauer Bros 
of Sousa’s Band Oshkos h, Wis 


PATENT ATTORNEYS 


PATENTS Procured—Trade Marks Regis- 
tered. A comprehensive, experienced, 
prompt service for the protection and devel- 
opment of your ideas, Preliminary advice 
gladly furnished without charge. Booklet of 
information and form for idea 
free on request. Richard B ven, 30 Owen 
Bidg., Washington, D. C., 2276-R Wool- 
worth th Bldg, New_York, 


ay ROTECT Y Your rights. Write for Record 
of Invention which contains form to estab- 
lish evidence of conception of your invention. 
Prompt personal service Preliminary ad 
vice without charge. J. Reaney Kelly, 832-A 
Southern Bldg., Washington, D, C. 











PATENTS Secured. Prompt service. Ay i 
dangerous delays. Send for our ‘Record 
Invention’ form and Free Book te! 
liow to Obtain a Patent. Send ‘sketch 
model for examination. Preliminary ad 
without charge. Highest references W 
today J. L. Jackson & Co., 120 Ou 
tldg.. Washington, D. C 

PATENTS and Trade-marks  obtair 
Prompt service. Write for our new boo 
patents Established in 1889 D. Swift 
Co., 369 7th St Vashington, D. C 

PATENTS Prompt, personal eft 
service by an attorney-at-law, skilled ir 
branches of Patent Practice Over 12 ve 
actual experience; full information upon 
quest, B. P. Fishburne, 331 McGill B) 
Washington, dD. ¢ 

“INVENTOR’'S Record and Bulletin” 
without charge. My free blank form for « 
closing your invention simplifies proced 
Send sketch for preliminary advice VW 
Il. Mulligan, 31 Woodward Bldg., Was! 
ton, D.C 

INVENTIONS _ Pati 
Registered, Labels, Prints Publicati 
Copyrighted, prompt service, reasonable fe: 
plain advice Request ailed informat 

f placing your Jaynes 
800 Kellogg ‘ashington, D. ¢ 

PATENT applicati 
ent plar Trade 

Stevens & 
ington; 352 Monadnock 
1864. 

INVE NTORS Sen 
if Conceptior to be 
Form, fee schedul it 
ister & Allwine, 23] ous ay Buil 

4 dD. ¢ 

KEEP Up with Progress Promote 
Patents Send 50¢ for Year’s Subscript 
to Best Inventor’s Magazine, ‘‘Inventior 
Manufacturing.”” American Industries, lh 
Washington, D. C 


MONROE MILLER Ouray Build 
Washington, D. C., patent attorney, mec! 
i electrical expert Best quality 

results Moderate charges 

PATENTS. My fees 
vice book free Frank 
dp. Cc 

INVENTORS should write for 
“Ilow to Obtain a Patent,’’ 
valuable information which every inv 
should have If you will send us a sket 
model or photograph of your invention w 
will promptly make search of the Pater 
Office records and advise you whether 

t your invention is in our opinion patent 
ible; our charge for the service being $5 
With an experience of over twenty years ¥ 
feel that we are fitted to render you prompt 
efficient service whic will merit your cont 
dence Moderate Write to 
Talbert & Talbert, Ibert Bldg., Wash 
ington, D. C, 

PATENTS 


nted Trade -I 


ad on partial ; 
opyrights 


Imer ts. Ad 
Washingt 


instal 


Fuller, 


our } 
which cont 


arges 


422 Tal 


disck 
evidet 


Procured Before 
ur invention record it as priority 
nal and efficient patent service by 

neer and Reg Patent Lawyer. Maxwell 
Sparrow, 21 Park Row, New York 
Dee oid abtained; plete applicati« 
Tr “Patent Plan.’ Save 
Patent News-E, Washington. D. C 
PATENTS Prompt woured Persona! 
careful and efficient service Ilighest ref 
ces. Moderate fees. § ketch or mod 
vr actual search and dvi George VP 
kimmel, Master of Patent Law 54G, Loa 
1 Trust Bide Washington D. C 
ROBB OBB & HILL offer a strictly 
professional service to manufacturers and 
inventors in patenting inventions and regi 
tering trade-marks, a service which is the 
result of 20 years’ experience Write for 
free booklet and names of prominent manu 
facturers and in represenied by u 
Send sketch for preliminary advice, 811 M 
Lachlen . Washington, D. C.; 1348 
Hanna B Cleveland, Ohio 
PATENTS—Herbert Jenner patent attor 
ney and mechanical expert, 622 F St., Was! 
gton, D. C. I repent if a patent can be had 
and t Send for_cireular 


i INTS — Trademarks - Write for our 
free illustrated guide book and Evidence of 
Conception Blank. Send model or sketch and 
deseription and we will give our opinion of 
its patentable nature free. Highest references 
Prompt attention. Reasonable terms. Victor 
J. Evans & Co,., 166 Ninth, Washingtor 
_, & 

PATENTS 
ences. Lest 
Send model 
amination. 
Lawyer, 624 F 


entors 





Booklet free Highest refer 
results Promptness assured 
or drawing for preliminary ex 
Watson E. Coleman Patent 
Street, Washington, D. C 
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FOR INVENTORS HOW and What to invent for profit, free. PATENT No. 1,327,389 #& y meas 
Patent News-A, Washington, D. C a ure and funnel combined. Will sell out 


PATENTS Procured: Trade Marks Reg- 900 MECHANICAL Movements and 50 | "sht or have same manufactured on royalty 
A comprehensive, experienced, | Perpetual Motions illustrated and explained | J. F. Johnson, 512 8S. Concepcion St., Mo 
n service for — ——~ and ~ in my book. Inventor’s Universal Educator, ile, Ala 
velopment of your ideas. reliminary ad- | 5th Edition—Tells how to procure and se “ " cl 
v e gladly furnished without charge. Book- patents. Government and other costs. Cover is NON-FRICTION roll - ~S —- ge “fall 
let of information and form for disclosing the matter from A to Z—160 pages—Ele- iommeas a omer a a’ =, 
Wea free on request, Richard B. Owen, 30 | gantly bound. Contains noted decisions of | Detachment. Langley Field .: wom a we 
Ow Bidg., Washington, D. C., or 2276-R UL. 8S. Supreme and State Courts on Patent — —— _—— = = 
Woolworth Bldg., New York. cases. Mechanical Movements greatly assist SHOCK-ABSORBING corner for Trunks, 
be — inventors—suggest new ideas that might | Adjustable to any style trunk. Florence 
PROTECT Your rights. Write for Record | prove of great aid in perfecting inventions Hargraves, 30th and Juniper Sts., San Diego 
f Invention which contains form to a Tells how to select an Attorney. Has valu Calif 
ch evidence of conception of your inven- | able information regarding Patent S Ks . Sal tie Chimmew lwee 
t Prompt personal service. Preliminary Selling Agents yn By, I d a 1 ‘ ; Sell “a ne i 
dvice without charge J, Reaney name. lostage free a Fred G. Dieterich, Hinman, Elkhart, Til acsestaimnilibesse ‘ 
4 Southerr Bidg., Washington, D_ D. 621 Ouray Bhig.. Wash ington, _D. Cc 6: : — . ee regen: —_ 
. ——— _ a PATENTS For Sale—Airless auto tube 
PATENTS—Have you a an idea to patent ? PATENTS if you have an invention which and water motor. 117 W. Main 8t., Unio 
e for “Inventor’s Record” and instruc- | you wish to patent you can write fully and | Ny Ag sunrises 











for its use Terms and advice sent freely to Munn & Co. for advice in regard to — 
ediately upon request. Wm. H. Mulli- the best way of obtaining protection. Please " nd sell go od 5 patents 3. Pa ace 
2 Woodward Bldg., Washington, D.C send sketches or a model of your invention a 0., Toledo, Ohio. ave 
a and a description of the device, explaining U A Car "ate 1 
N TIONS ¢ - 7 sae . @ ini ; f at vada Patent on com! 
: — - ' 4 a aaa its operation. All communications are strictly ; pd Casting Rod; sell o 
" prep ~ . ft} ntis g ractice > » " r ‘ % 
ture Expert advice free. Twenty years’ rom ges oe oA py J ge fang & | or Royalty 7 aya, _ Sampte Rou 
‘ose Send sketch, description; we | or! _ 4 — ro = . a cor e 3} Address Harry Ureck, 
F ommercially possible. Andrew's seine: ams - pares: Cortss = 
, ability without expense to the client Our — - —————_- — -~ 
Die & Tool Works, Madison, | Fiand-Book on Patents is sent free on re a FOR Bale Pending patent ticket holder 
- quest. This explains our methods, terms, Sat convenience, compact, durable and 
_INYENTORS Models, Dies, Tools, 28 | ete, in regard to Patents, Trade Marks Inexpensive to manufacture. Sure to find 


rs’ experience, work guaranteed, lowest | Foreign Patents, etc. ‘Scientific American” a ready sale For full information. writs 
to James Toohey, 5548 John R, St., Detroi 


























every letter a confidential document. | contains Patent Office Notes. Decisions of Mict 
erless Die & Tool Co., Dept. | interest to inventors, and particulars of re- | - nO 
ace, Oincinnati, O Pe tly patented inventions Munn & ° FOR Sale or royalty, patent electric light 
- ~ a licitors of ate nts, 623 Woolworth Bldg ord adjust Positive e Pressit 
Jurates evidence of concep oNes - OEg., ive success Fe s 
: Our Pisin. Practical New York; 625 F St., Washington, D. C utt eleases cord which is then adusted 
mentary) point the way to yo. [il.; Hobart n po 1 desired Write John Freeberg 
and advantage Jurat 2 Market St.. San Francisco, Calif d Ave., Brook N. ¥ 
and Company, 724 9th St - a" we Ben _@. atents’ * free Patent ‘T 5 nomizer— Eve ry he vuseho ler in- 
ton, D. C. Offices through- | News-H, Washington, D.C t : Fits oil or gas burners. Sell out 
‘Stat es and Canada. INVENTORS! Send sketch or model of | ! r interest. Peebles, 4214 Poplar St 
INVENTORS—Names of buyers of patents — invention for opinion concerning pat = ngham, Ala. a 
furnished from official sources. itable nature and exact cost of applying ATTACHMI NT to Lawn Mower for cut 
Mention patent number. Se- fe r patent. Book, “‘How to Obtain a Pat ting grass on tert an easy way. Outright 
Service, Box 5B, Fox Street ent,’ sent free Gives information on patent or royal Theo Ka launer, 723 8. Eleventh 
ork Pils a eve nve or Sr oxet 4 
N Yor i ee hen . : iP invent : Joseph ke 
- - o oven ond . hou 1 Stablishec enty ve years ns ° a re 
co NSU wticwed en ferelo on . Lg Chandlee & Chandlee, 411 Seventh St. N OUTR IGH rT or Royalty patent clamy for 
iodels 8. , nothing li it. Address S C. Rese Box 
Fulton, New York City PATENTS FOR SALE 12, Los Ar ; 
ae 12, Los Angeles, Cal 
4 > ss ” ~ es , 
i \VENTORS should write us for our book, PATENT No. 1361627, Demountable wheel OUTRIGHT or Royalty ortable attached 
I Obtain a Patent,” which clearly . ling B Tat c } 
set for Fords. E. J. Seray, Askeaton, Wis Sliding Bed Tabk M Mciicana, 42 « 
: may be patented and the - — : dict St jersey City, N 
ssary steps to protect an invention It $120,000 CASH, ar on Royal Se = 7 - 
ribes the procedure in Patent Office and | or Lease U. 8S. Patent No. 1: 19 : SEND for particular Latest Ps Patent Fri 
about assignments, licenses and trade- 16 1920 Nothing Similar in the M arket. fon Paper, G ~ et and Metal Cutter; state 
and gives many useful facts about Somme Article of Daily Enormous Demand ghts Geo. Prosser, 515 East Sixth, Port 
ts which every inventor should know ‘rite to Aristides Calcano, La Guaira, | Lud. Cre — 
y persons well. versed in patent matters | Venezuela 7 EXCLUSIV! nufacturing rights in 
pronounced the book the best of its FOR Sale—United States patent, out- nited St ver issors. Patent pend 
1 they have ever read, It is written so | right or royalty, portable pneumatic air ing in United Sta applied for in Canada 
can unders und = it. Copy sent, free | drills; high and low speed: also ber de- rance nd, Belgium, Germany am 
request. — Talbert & Talber Patent | sign, and water pumr models to demon- taly *rice { 000 cash and Royalty 
ers, 4 Talbert Bidg., Washington, | strate each design For further informa w United States right E, B. Brookshire, 
‘ ' a tion address J. E. Me Laugh! n, Grand Mere, I i ‘ nen 
HI RE absolute protection of the in Quebec i ‘ , t 1 201. Check 
rs’ rights A method which enables PATE NTS— Hirty-f a eanmente te y nable offer accepted 
inventor to establish priority and com Send model or shots h Ped nior . R Moa 
safeguard his interests for two years | patentability Free “‘Inventor’s Guide.” PA’ To sell, buy or ob- 
patenting without expense or risk. | Highest references and personal attent a esent Tae P Wast 
Ro canal eae a ret nd F i 4 adadre atent News . ash- 
ay ae et de hanson wiih pace | Smmety test remulte. Pranklin. H. Hough = 
, 7 oO eve: P prte 22 ‘“ shit rt F t Blk s ae vo. eo 
Write for full and complete instruc ington 7 D c oe Baan & Tye ig. Wash j a Patent to sell? Would you 
inclosing $1 in currency, check, or : . — - nall classified ad in 
' order Don’t delay, but get it in FOR “Sale Patent applied for New idea ol j do for you? Ask me to 
he mail right now Mitchell Engineering on steam-engine “Valve Mechanism,.”’ and ! proof of how other inventors sold 
vice, 97 South Warren St.. Madison. Wis it eaten in Canada Send for circular, It the tent Roy McClellan, Mar 
—— . : will w vie f operat lichael assifie ertising, Pop . < 
GET the inventor's side of the story. Be | s.. : ow views of peration N ha vertising Popular Mechanics 
: J Oskrobone, P. O. Box 391, Philadelphia, Pa zi cag Ill 
ed on patents. Know what to do and , - — 
what to expect Over forty letters and ADJUSTABLE Double Window Shack 
ficial papers explained in my book of ex- Hanger. Patented Nov. 16th, 1920. Can be MODELS AND MODEL SUPPLIES 
perience with the patent office and patent | ™anufactured for 90c each and sold for $5.00 
attornevs Send fifty cents to Harry Wilt, each ; E L. Horton, Inventor 1170 Ellis MODEL i? er rotary gasoline 
1200 Grand Ave Kansas City, Mo St.. San Francisco, Calif . motor iM rful and no vibratik 
pre oD one SOMETHING new and different! A cook Excellent for airplane models, canoes, et 
me, INVENTOR S Guide” Free on reques ing range that will Net a fortune. Patent Magnalit ngs machined or in the rough 
gives valuable information and advice i l . 
Frank Ledermann, 21 Park Row, New York for sale. Detailed information, diagrams and comy uaterials in stock. Full-size 
—_ - on, sew te specifications on request er this scale aletailed b rints $1.00 per set post 
$1,000.00 PRIZE for best invention For | J. Sharpe, Photo Detachment, Langley Field paid. Ritter al cturing Company, Vine- 
particulars address Patent News-B, Wash Hampton, Va land, N 
ington  € ay : ao aa : _. 
— = ~ Pre - a PATENT Promoters an ar , . ler tal articles, models, 
2NTORS—Protect yourselves. Record | ganize, manage and finance con ‘ t ‘ rimenting, manufacturing 
idea before exposing to anyon:, even to me ufacture vacuum cleaner with imy nents ventio evela Cleveland 8 
had or o her attorneys. Paul M. Klein, Consult- of wonderful merit; small investment re Manufactu g Brooklyn 
Re = 4 - a Patent Attorney, 21 Park quired Might sell outright Postoffice Box und, © 
— ow, N, 624, Enid, Okla : : " 
= Da 62 2. ; HIGH-CLASS working models, . dies tools 
aa HAVE You an Invention? If so, write for FOR Sale—Two patents; or m-friction | special machinery, «le 1 and built Ar 
and our free book. ‘‘How to Get Your Patent.” roller bearing mechanism; another, best irew’s Experimental & ” Mode | Works, Madi- 
a tells our terms and methods. Send model or cooking range in the world Send for dia son, W 
a sketch for our opinion of its patentable na- krams and specifications. Address J. Sharpe, PRODUCERS of R it . Inventior le 
tor ture Randolph & Co., Dept. 144, Washing- Photo Detachment, Langley Field, Hampton, : t : are td y age 
ton. D. Cc. Virginia veloped Models Experimental Work, any- 
on - = A Tran — a thing specia meta to order; novelties 
ATENTS. Write for free illustrated guide FOR Sale or Royalty, ~ something new; spinning castings in any material, electrical 
on hook Ss ; 
ler- | agg Send model or sketch and description Cooking oven; use as oven, Steam cooker devices, patterns of all kinds, plating, gen 
sil ree opinion of its patentable nature. and Fireless cooker; great for canning. eral manufacturing, designing, specia] tools, 


salehont references Prompt attention. Rea- Requires little heat; can bake and cook | punches and dies, stampings, Send drawing 
Ninth e aw Victor J. Evans & Co., 15 meal for family over Rayo Lamp. Write or sumplk Expert information free. John’s 
‘inth, Washington, D, C. Elmer Wantz, BR. 2, New Castle, Ind. Engineering Conipany, Dept. A, Clevelar O 


ex 
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PATENTS 
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SPECIAL Gar 
by the General Ele 
2H. P., $110.00 
$166.50 All 
phase Motors, for immediate 
harging generators, all voltages 

t Motor Sates Dept. 15 
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S1Zes, 





ELECTRICAL 














MACHINERY, TOOLS 


TIRE Vulcar 
Equipment 
LATHI 
Practically 
attachr 
lyr N. ¥ 
SENSITIVE d 
to %”. Particular 
son, 7826 ¢ s Avy 


AND SUPPLIES 





STORAGE Latteries Simy 
ete new treatise 
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paid Dept 
Micl 
ELECTRICIANS 
du vance 


ment 


Needed Everywher 
I rn electr wiring 


spare time 


K a 
ny et i 
ed by Edisor 
International ¢ 
Box 5998 A, Scranton 
TATTOOING Outfits Hand ar 
ul Roberts Co., 635 West Av 
ew _ York 





FOR MECHANICS 


INVENTORS If you have an idea 
patent, write for free ‘‘Inventor’s Record 
instructions for proceeding Wm. H 

33 Woodward Bidg., Washington, 








FOR THE SHOP 
NOTES” 1921 





SHOP for 





BLACKSMITHS 








ENGINES, MOTORS AND DYNAMOS 





FREI car wners garagemet . 
chani Se lay for free py 
ean t tains 
instruct i rhaul 
nition ‘ puretor ré e tterle 
adjusti ! rir et ofusely i 
trated Ame ! » Digest 
Butler I ° 

MOTORS w % horsepower A C Single 
Phase 110 It 60 eycle with ce 
only $18.5 ese motors are 
H. M. H Pingree 
Mich ; 

MOTORS—% t 75 H. P 110 volt 
D. C., slightly used; also Gasoline Engine 
2 to 30 H. P Guaranteed Write Witte 
Engine Works, Dept. 4, Kansas City, Mo 


guaranteed 
Ave., Detroit 


rd an i plug 


BLACKSMITHS, Listen: Any Ha 


in make m 


Blacksmithing 
to a standard with 
s. All for one dollar 
M. Toy, Sidney, O 


FOR SALE—MISCELLANEOUS 


Hunters, Fishermen I'r 
é table both in or 

e to either e in thirty 

free Ackels Provisiot 


Sid y Ne 








TOURISTS, 


x 


FOR Sale—Exclusive patent rights in re- 
nforced resilient vehicle tires; worth in 
r F. F., Huntington, Ind., RB. 5, 


wines, 
$1.00 


Rich 


NON-ALCOHOLIC whiskey, rum 
et ess Ounce flavors gallon, 
Richmond Chemical Manufacturers 
mond Hill, L. L, N. ¥ 

TOY Circus Mule 
patent pending Thos 
Parce Ave Fairport, N 


ash; 


outright for 
A 122 


Arnold, 


% H, 
McArthur 


Write Barclay 
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P. 60-CYCLE motors, 


Electric Co., 502 8 


$16.00. New 
Dearborn 8 
hicag 

ARTIFICIAL eyes fitted at your home, $ 
Optical, 469 Barclay, Denver 
lo 


Sale—Double speed wrench 
Monroe, St tor Calif 
Fairbanks-Morse 32 H 
argair Fred Cr Hutel 


8415 S 
ENGIN} 
er Al 


unm 


301 Kan 


guaranteed 


B 
KARSTEADT’S 
Nuteracket 


4 
112-P N. L 


CHECKWRITER Bargains any I 
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motors, $700 ; oO 
Greer Ky 
Sale—N 

Large, new 

wry 1733 Jefferson Avy 

Mar 

Sample 1 

or Ohic 


Hall-Scott 
) Box 
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AUTO-TIRE Vul 
ni rs. motors 
Catalogue free 

‘anal St Cincinnat 

ROLL-TOP desks at 

rbe Sacrament Pa 
ADDRESSOGRAPHS. Let 
raph Envelope Seal 

han half price. Guarar 

a Sall Chicag 
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SALE OR EXCHANGE 





Swap! Buy Sel Whatd’sy 

want? Dime a 

Swap Bulleti Dy 

Horse Casoline 

te Kidder, Mary 
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r mounted 
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WANTED—MISCELLANEOUS 
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ry, watches, 
ntal gold 
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REAL ESTATE AND FARM LANDS 
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YOUR Investment Secured by Real |} 
ate An investment in tl Associatior 
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builds homes 

the supply 

] Units « 
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x 
Dag 
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and lowest price. J 
Chippewa Falls, Wi 
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» particulars 
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At Home on 


Paying Job 

Master Draftsmen earn 

handsome salaries and you 

can learn this paying profession 

by spare time study at home. No 

matter what you are now doing, 

this is your big chance. Find out 

about it—you incur no obligation—no 

€xpense by writing. Read below about 

our FREE lesson offer. This lesson yours 
whether you enroll or not, 


Insistent Demand for 
Expert Draftsmen 


Salaries paid are the high- 
est in history because trained 
Draftsmen are scarce. Not 
enough experts to go round. Indus- 
tries of all kinds—manufacturers, 
architects, railroads, contractors, elec- 
trical works, ete.—need proficient men for 
their drafting departments. This means big 
pay for capable men—#60 to $150 a week, 
Look into these opportunities now. Learn how 
a Chicago ‘‘ Tech’’ course in Draftsmanship will 
make you the man wanted. 


StartatGoodPay— 
Win Quick Advancement =: FREE ts", 


Shows you how well qualified yqu 
The Chicago **Tech’? method trains you under experts who = St. for, dtattemansh > nd at 

will equip you for an important position in the shortest prac- money first. We send the free 
ticable time. You learn exactly the methods which these experts [S80 Smt Read. it—pre tice 


use in their own practical work. They prepare you te rank with cide for yourself whether you 
draftsmen of long experience. You get the training required in men want to take the course or Bet. 
who aim to carry responsibility and draw high salaries. If you can’t FREE OUT FIT 
come to the college, Chieago ‘‘ Tech’’ will give you the same thorough, With our home study course is 
personal training by mail that you would get here. grade instruments, drawing besta 
T-square, etc Same as leading 


Eighteen Practical Courses sic". tuk" * 


No better way to spend your leisure hours than ee ae oe 
in fitting yourself for a bigger, better paying ee — ve — gh a 

job. If you want to take up any technical I mg oman — a ae 
study—and master it quickly—the coupon gives paid, instructions on how ¥ can become an expert in subject 
you a list of our courses. Mark the one you want marked below: 

to know about and we will send interesting catalog. 


f Architectural Drafting { ] Auto. Engineering 
SEND NOW 


Machine Drafting ] Aero. Engineering 
{ | Electrical Drafting Gas Engines 

Train for the big jobs that await you. Be pre- } 

pared to earn more money. A Chicago “Tech” 

J 





4 





{ 
| }] Structural Drafting { ] Plan Reading—Buillding: 
{ ] Sheet Metal Drafting { ] Estimating— Buildings 
Topographic Drafting { ] Plan Reading— Machinery 
Surveying { ] Plumbing— Estimating 
course puts you quickly in the higher salaried t 
class. No useless delay. Become thorough—self- . 
confident—expert. Which conrse are you in- 
terested in? Mark and mail the coupon today. 


Designing Heating and Ventilating 
OO 
A ts = 





Address. 











Post Office State 
Free Trial Lesson included when inquiry is for Draftsmanship @ 
Plan Reading. 


Contracting—Bulldings Steam Engineering 
In answering please state which plan interests you— 
a resident or a home study course. 


Please Mention Popul Vechan 
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Continued from Page 46 




























































PRLABOMA farme—erite ee ag BELGIAN HARES, GUINEA PIGS, ETC. FREE—Stop using tobacco. We will 
ri booklet Board of ‘ mmerce free inforn ati m how to conquer habit 
Shawnee one - : BIG Flemish Giants $1.50 up. Free | and permanently. Results Guaranteed. A 

VACATION—Fishing Hunting Oz bookle Rabbit and Poultry Farms, 609 Tobacco Leagu I 70, Omaha, } 
lome. Te acres main inty road | 27th, Denver, ¢ 
0 White River miles postoff | , 

Enou and 4 to nes a Rcnggar SILVERBLA( a ss, red foxes, skunks MISCELLANEOUS 

ogg nd i = ; Pay a —. . oo 

$15 $20 dow $10 mont} Maurice ] I t Booklet 1 Arthur Schumact 

Decker. Norf 4 ; I nd, O SAVE—Make Money—We make ex 
2 = —— = oa PgR ; Rubber Bands fron r used Inner 1 

SELL Your Far i proy FOR $5 we will — = pr _ or ; €e 60 Pacer boxed Pe ving 8 Va 
erty; | ed anyv P perative | and ir female guineg igs f t ig Bae : 4 
Low « ; Qu ra S g : Western Res Animal Industrie Drawer Newark, N. J 
Interesting pa il F. Me¢ . Station E, Cleveland GET P. for S g. Good pri 
ul Vakland, Ca RAISE guinea pig P er than pou for butterflic ects. See Sincla 

ATTENTION! Li get acquainted. Cash | y or rabbits; easy to raise; little space re play Advertisement, page 30 ae 
f your farn real ¢ it reta : e, 1 } quired We guarantee market Particu - 

- 4 | - , Marine or Aviatior t ( 
aos or ie ry . weg pon Med. | 7 ‘let how to raise free Cavies D PR _- “ Achr ane wit! Cas 
Strictly fick I Hayes Bu s | tributing Co., 3102 Grand Ave., Kansas City seted te ait aisauiees i” 
Agency, Cincinnati, O : Mo not satisfactory 

HOMESEEKERS 1 for _ Virginia and Binaculars 
Farm List. Dept. 263, Emporia, Va S i _St.. 3 

ACRE P oe ie shee tor PERSONAL 

100. 1 cectin: Sak Catan teens Gs ELECTRIC Bur : 
Suburban Acres Co., Ocean Springs, M DANDRUFF removed quickly, pleasantly, | 4°" eo r, 

SELL 3 © Genmedier iat ‘ . ‘ ly Health calp , n. wor ‘ : 4 - 
, ps 4 Proj ; D. rg es |} child W lerful | f Kota MUSIC Comp rn Amy 

ttor vl i | ) pay Z | guist or ¢ } ) . ’ bone I 
I Par lars Real I i | I i K : ko Off x Sta Ob — _ W Ka hed D 
Salesr ( D B.L n, N | X. New ¥ SS 

— HOLLAND Unpickable Night Loct 
DOGS, BIRDS, POULTRY, PETS | OLD Kentucky Smoking Tobacco mild or | pid. ts Unple ght Loc 
| g 3 $1.00 postpaid ee da | , ‘alif : 

GREAT Dane pur write ¢ 3 Ker C@wensboro, Ky, Beach, ¢ 
Reed g, W - aarp cies <5 -emceneaee WATERP ROOF Glue—(White Powd 

WHITE Collies—Most beautiful compa PLEASANT Root inexpensively _ ov Mixed with cold water—Stands Boiling, 1 
ir valuable far: log Imperial WI ‘ aly 1 . send adare ng s a g. without the slightest ‘ 
( e Kennel Hud Mich I st M iW Fla tion Best or f Vi ra 

: — " ee —_ < s i 1 amy ind 

AIREDALE, Ir Scoteh I 1 rOBACCO r Snuff Habit ired ort pay 3. J. Seeley, Medina. N. ¥ 
if oo ul Garrett 115 W t 22nd, New ¢ 0 if : i Re iy . trial Su | J “ 

} SSS Pe Se ea perba Co., TP., Baltimore, Md HEADACHES quickly relieved w 

CANARIES fully guaranteed fine Singer — | drugs by Bu Devi Sat 

1 Parrots ‘‘Hand Raised,”’ $10.00 w . wile’ Stine ; teed r fund by 
- — o.. mi. oe ae TOs ACC O Kills Ma ly Vigor Quit habit po nmi Rage Whit 
“Tl R I Bre g k. $1 " cured $1 S r } r I CUTS anybody - sonics gS . 
falo Bir 1 Breed Pl 6K ne Per ‘ B-34, H I $ Specir la 
Alo res g \ z 2 . | 
Ave "Y yw Y tl \ M. Da W i Ind 








Get This Car 


And the Agency 


In Your Territory 


37 H. P. 

117-inch Wheelbase 

33x4 Goodrich Tires 

Electric Lights and Starter 
Boyce Motometer 

Borg & Beck Clutch 

Beveled Glass Rear Windows 
Full Floating Rear Axle 
Hotchkiss Drive 

18 inch Steering Wheel 









Write NOW for full | etna of New 1921 Model 


Birch Agents Prosper 
One of our Texas Agents 
gold two carloads of Birch 
Cars within 60 days after 
he received his first demor 


ogy Whether vou 




















D out how you e - get one of these superb cars for yourself and make money selling own a « or not get full 
I sheen so ctenen big pportur ty is open to ambitious men who are willing to train them. details of our great offer 
selves and then get out and hustle. We pay big commissions for selling Birch Cars. 
eee: I Nn eo SEND THE COUPON NOW FOR FULL INFORMATION. .«, 


BIRCH MOTOR CARS Previ ious Experience Not Necessary We require all our agents to take a brief 


but thorough course of training in Auto- 

619 308 N. Michigan Ave., Chica mobile Driving, Repairing and Selling. We have trained hundreds of others for success 

Bost " Chicago in this way, and we believe this is one of the reasons for the splendid success Birch 

feseee . of book .- full po u Agents are enjoying. But the BIG REASON isthe cars themselves. 80 per cent of all 
are as to bir Super-Four an gency 





Birch Cars are in use by farmers and in small towns, and get the hardest kind of ser 








vice. Maud, sand, rocks, hills and rongh going have no terrors for these sturdy cars. al 
Send Coupon for BIG FREE BOOK and Full Information W 
will be astonished at the liberality of our offer. Let us put all the facts before you at once c} 
eocccce Ceccccccccseces ce, costs nothing to investigate, so tear off the couvon right now. Sign /* and mail it to us today os 
Dept. 619, 308 N. Michigan Ave. 
, BIRCH MOTOR CARS 200 ten ‘ 
Member of Chicago Association of Commerce 
S$osOCeCCs erases ee pean a| 


Please Mention Popular Mechanics 
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Aviation Brings Quick Success 
Fascinating—Daring—Big Paying 


To young men of daring no other 
eld of work offers such a fascination, 

h high pay, nor such opportunities 
for quick success as the field of Aviation. 
As yet, aviation is practically in its 
infancy. NOW is the time to get in. 


{ 


Amazing Opportunities 
in Airplane Industries 


° 

In the automobile industry and in 
e moving picture business hundreds 
f men got rich by getting in at the 
tart. They made their success before 
ers woke up. Today, these lines 
er no greater opportunities than a 
BUT AVIA- 
TION IS NEW. Get in while the 
ortunity and pay are big. All over 
country there 1s a clamor for trained 
It is not a question of pay but of 

tting capable men. 








PREPARE 
For One of These 
POSITIONS 


Aeronautical Instructor 
$60 to $150 per week 
Aeronautical Engineer 
$100 to $300 per week 
Aeronautical Contractor 
ormous profits 
Aeroplane Repairman 
$60 to $75 per week 
Aeroplane Mechanician 
$40 to $60 per week 
Aeroplane Inspector 
$50 to $75 per week 
Aeroplane Salesman 
$5000 per year and up 
Aeroplane Assembler 
$49 to $65 per week 
Aeroplane Builder 
$75 to $200 per week 








never knev 


James Powers, Pa., another student, 
says, “I am indeed.surprised that such 
a valuable Course can be had from 
such practical men for so little cost.” 


Personal Instruction by 
Experienced Men 


Men who have had actual experience 
give you personal attention. They 
select the lessons, lectures, blueprints 
and bulletins. They tell you things that 
are essential in everyday practice. 
Each lesson is easy to read and under- 
stand. 


Get Big FREE Book—Now 


Send coupon below for New Book, just 
out, “Opportunities in the Airplane In- 
dustry.” It is interesting and instruc- 
tive. It will show you many things you 
before about aviation. Due to shortage 





A Sure and Easy Method of Becoming an 
Aviation Expert—$50 to $150 per Week 


lhe study of aviation is almost as fascinating as 

> actual work. Every lesson is full of interest. 
ihat is why it is easy to learn aviation. You do not 
have to make yourself study—it is like reading an 
interesting book that tells you things you have 
always wanted to know. Only one hour each evening 
will give you the basic training in a surprisingly 


} 


short time. 

. One student, S. F. McNaughton, Chicago, says: 
x our lessons are like a romance, and what is more, 
alter one reading, the student gets a thorough under- 
Standing. One never tires of reading them.” 


of paper we could get only a limited supply of these 
books—send the coupon before they are all gone. 


AMERICAN SCHOOL OF AVIATION 
431 So. Dearborn St., Dept. 119-A, Chicago, Ill. 


AMERICAN SCHOOL OF AVIATION 
431 S. Dearborn St., Dept, 119-A, Chicago, Il. 
Without any obligation, send me your Free Book, “Op 
portun ties in the Airplane Industry,”’ also information 
about your Course in Practical Aeronautic 


Name 





50 POPULAR MECHANICS ADVERTISING SECTION 


Mechanical 


Engineering 





Learn at Home! 
;{MPLOYERS everywhere are patos for 
men with mechanical ability. Splendid sal- 
aries and rapid advancement are offered those 
with special training. 

There is an easy, delightful way in which vou 
can learnrightathomeinsparetime. For 29years 
the International Correspondence Schools have 
been giving men and women just the training 
they need for success in mechanical engineerin 
and more than 200 other subjects. Hundreds o 
thousands have stepped into good positions 
through I. C. S. help, but never were opportu- 
nities so great as now. 


Let the I. C. S. help you. Choose the work you like best 
In the coupon below, then mark and mail it today. This 
doesn’t obligate you in the least and it will bring you in- 
formation that will start you on a successful career. This 
is your chances Don’t let it slip by. The most important 
thing you bave to do is to mark and mai! this coupon now. 
TEAR OUT HERE 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 5539-C SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the ition, 
or in the subject, before which I mark X. ° ad = 
ELECTRICAL ENGINEER () BOOKKEEPER 
Electric Lighting and Rwys, Oo Stenographer and Typist 
Electric Wiring |) Private Secretary 
Telesknwe Ween 5 Business Correspondent 
e > i 
MECHANICAL ENGINEER eg ef oa 
Mechanical Draftsman 
Machine Shop Practice 
Toolmaker 
Gas Engine Operating 
OIVIL ENGINEER 
Surveying and Mapping 
MINE FOREMAN OR ENGINEER 
STATIONARY ENGINEER 
Marine Engineer 
Ship Draftsman 
ARCHITECT 
Contractor and Builder 
Architectural Draftsman 








|} Cert. Public Accountant 

|) Railway Accountant 

_j) ADVERTISING 

) Window Trimmer 

(Jj Show Card and Sign 

LJ SALESMANSHIP 

LJ CIVIL SERVICE 
Railway Mail Clerk 

LJ AGRICULTURE 

_) Poultry Raising 

|) Railroad Position 

_) BUSINESS MANAGEMENT 

J TRAFFIC MANAGER 
Concrete Builder 


Write name and address here 








PLUMBING AND HEATING Common School Subject 








BY DOING 


Every phase of all branches of 


ELECTRICITY 


Taught by Actual Practice 


In America’s 
foremost and oldest institution 
for trade training 


No Books Used 


Individual instruction 


Start Any Day 


Write for FREE 64-page catalog 


The New York Electrical 


44 West New York 
17th Street Schoo City 














Play the Hawaiian Guitar | 
Just Like the Hawaiians! 


Our method of teaching is so simple, p! 
and easy that you begin on a piece with y: 
first lesson. In half an hour you can play it! | 
We have reduced the necessary motions you 
learn to only four—and you ac- 
quire these in a few minutes. Then 
it is only a matter of practice to ac 
quire the weird, fascinating tremo- 
los, staccatos, slurs and other effects | 
that make this instrument so de- 
lightful. The Hawaiian Guitar plays | 
any kind of music, both the melody | 
and the accompaniment. Your tui- 
tion fee includes a beautiful Ha- 
walian Guitar, all the mecessary 
picks and steel bar and 52 
complete lessons and pieces 
ef music. Special arrange- 
ment for lessons if you have 
your own guitar, 


Send Coupon NOW ¢ 


SE FULL \ 
PARTICULARS FREE ¥ 








_) AUTOMORILES 

Structural Engineer GOOD ENGLISH 
Sheet Metal Worker \J ILLUSTRATING 
Textile Overseer or Supt. |) Cartooning Rpantsh 


CHEMIST LJ Mathematics A Teacher 
Pharmacy L) Navigation 5 Banking 


Name. 
Present Business 31-21 
Occupation Address. 
Street 

and No. 














City ——— 








Canadians may send this cowmpon to the International 
Correspondence Schools Canadian, Lid,, Montreal, Canada 


Please Mention Popular Mechanics 














First Hawaiian Conservatory of Music, Inc 
233 Broadway, New York City 


I am interested in the HAWAIIAN GUITAR. Please se! 
complete information, special price offer, etc., etc. 


Print name and address clearly. 
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= AtOurExpense 


IG _ The American Automobile Digest, the great- 
: ™ est of all automobile magazines, wants to help you. 
yf : It wants to send you to one of the great automobile 
a oo . x and tractor schools at its expense. 
Aas 4 | Probably you are one of those ambitious fellows who know 
a ie ee : of the great opportunities in the auto and tractor busi- 
ness but have never had an opportunity to learn. 
“| That is what this great offer is for—to help you to 
realize your ambition 


There are always well p: aid jobs open to auto and tractor experts—jobs that pay $150 to $400 


th You can learn to an auto and tractor expert in from eight to ten weeks at one of these great sch 


tice 


You don’t need any education or previous experience—if you like machinery ‘you can make 
good just as thousands of others have before you. We can give you names of hundreds upon 
hundreds of men who were only making ten or fifteen dollars a week before they graduated 
from these schools, who now own and control their own businesses making thousands of dollars 
a year, or who are employed in high salaried positions earning from $150 to $400 per month 


] men are going to these auto and tractor schools free. Their tuition fee is goir o be paid by the ay 
Automobile Digest and we are going to give them sg sar gp Ngee see sae? ‘ rn quickly, enough 1 y to 


rr vad fare and all expenses while taking the course in the sch willing to work — gg Be 


You Will Be Well Paid for Your Work 


in who enters this contest is going to be well paid for the work they d 

- nals e to do to enter this great contest is to fill out the coupon in the lower r t hand corner of this p&ige and 
Tit to us. PE chyatarnethace soe athe sy naghnd  operipade Apert on your tter 

The er: to enter this contest is mow —the quicker you start, the quicker you may earn this scholars! ! 


p and go to 
ret busy and send us the coupon today—we will send you full particulars by return mail and you will be 
ready ip bean cae at once. 


American Automobile Digest 


DEPT. P6, BUTLER BLDG. CINCINNATI, OHIO 


Heres Your 0 portunit 
Costs You 2 Cents y 


To Mail This 


Please Mention Popula» 


‘ theyv wir 


| 
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Send Me the Coupon--- 
I Will Tell You How You 
Can Prepare Yourself 
To Be Independent 


Hundreds of men—young and old-are to- 
day earning big salaries or are operating 
their own shops through the training they 
secured from my advice. They, too, were 
ambitious—just as you are—and to-day 
they are ‘‘making good”’ in a big way in 


AUTOMOBILE ELECTRICITY 


There are not half enough trained men to care for the compli- 
cated electric systems on modern aunt 8. his means an un- 
limited future for the man who knows. To meet the great 
demand, this colle ge of Automot pile Electricity was founded 
two yearsago. Nov ht indr eds of uccessful graduates praise 
its help to them. The y got their start to independence here 
RESIDENCE COURSE HOME- riaatatad COURSE 
8 Weeks 
Limited Classes 
Personal Instruction on Ac- . Plan of Study 
tual Appliances > Instru tors 
NewClass Every Two Weeks Star ny Time—Simplified 
Advance Registration Re- nstructions lear and 
quired asily Understood 
If you have the w AMBU pr 
Cc. J. BUCKWALTER, President 


AMBU ENGINEERING INSTITUTE 


1601 S. MICHIGAN AVE., CHICAGO 


as Residence— 


ill to succeed— ovides the way- 





nd details of Course in Automoe 
Home Study 


Please send me catalog a 


bile Electricity Re 


sidence 








Learn to Play the Violin 


In Your Own Home 


You can learn by our METHOD of TEACHING. 
Our patented * ‘Bow Guide,” “Bow Chart’ and 
“Gold Chart” are exclusive with our 
course. They make learning the 
violin simple and easy. You begin 
on a piece with your first 

lesson. 
Our course is under the 
perso! ‘ direction of Prof. A 
Hinchcliffe, prominent New 
York Musical Director and 
Violin Teacher for 40 years. 


Your tuition fee includes an imported 
violin, bow and case, our exclusive ‘Bow 
Guide,’’ *“‘Bow Chart’’ and our famous 
“Gold Chart.’’ chin rest, strings, tuning 
pipes and rosin. 

Special arrangements for lessons if you 
have a violin. 


Send Coupon NOW 
Get Full Particulars FREE 


First Hawaiian Conservatory of Music, Inc. 
233 Broadway NEW YORK 


I am interested in the VIOLIN. Please send complete 
information, special offer, etc. 





Name 
Address 


Town & State 


Print Maies and Address Clearly 














Learn Drumming 


Why Not Take Up 
Profitable Profession? 
Self Instructor free w 
Outfit. 90° of the Prof 
Drummers are using 


LUDWIG DRUMS 


Send for our list of aut 
Ludwig dealers. Five 
trial offer — complete 
mailed on request. 


LUDWIG & LUDWIG 
1611 N. Lincoln Street, CHICAGO, ILL. 


Drum Makers to the Profession 





IMPROVES YOUR 
HANDWPITING- 
| LN £5 MINUTES 


re lustration sh W'S SC oy way of making 
ers from one. rere ar j D 

binati ms for the 52 and sma 
By our new system the easiest 

most scientific) you can improve your ha in dw riting 

No useless drills! » unreasonable, tiring practice 

dollars for Complete Course (In struction Book, 

sample pens and practice paper) or we will send 

Post, you to pay postman two dollars plus postage. 

if not satisfied 


STEELE- HALL PUB. CO., Dept. 526 - _— 1180 Broadway, New Yor 


Mount Birds 


We teach you by mail to amet and mount a!! 3 
of Birds, A d Al 
skins and make ru 
Decorate y h me wi 
increase 
for othe . Vs 
men and women. Highest en a wser 
students. Write today for our great free box he “How 
to Mount Bira» —=2 Animais”* Free—wri 


WN. W. School of Taxidermy, A177 Elwood Bidg., Onaha, Ned. 


SHORTHAND ::2.5.< 


Stetson System a revolution! Amazingly brief, simple, effi 
inexpensive. Easy and speedy to write, sure to read 
vidual instruction by Stetson himself guaranteed. Why 
or go toschool for months? Learn Stetson quickly at 
Stetson graduates readily earn $100 a month and up. 
today for special proposition 

LAIRD EXTENSION INSTITUTE 
10 Laird Building Minneapolis, Minn 





Taxidermy 
Book 





YOUR DEVELOPMENT AND SUCCESS 


depend chie oy on your re —— Dr. Eliot of Harvard has 
advice for y« It is in the — t describing nis fam <<? I 
FOOT SHEI rs OF BOOES racopy. Fr o : 
Department P.M. P. F. COLLIER & SON COMPANY. 416 Ww 
13th St.. New York 


THE SUBTLE PRINCIPLE OF 
SUCCESS IS GUARANTEED TO 
MAKE YOU SUCCESSFUL 


It is the shortest, and easies’ road 

every success. It absolutely nothing 

it does not solve your every problem. 
—-Alois P. Swobod 





surest 
costs 





Alois P. Swoboda, 1343 Berkeley Building, 
21 West 44th Street, New York City. 
Send me the Subtle Principle of Success at your risk and ex! 
If I accept it, will pay One Dollar to help cover cost of m: 
packing, composing, advertising, etc., et: 


Name ° 
(Write plainly) 
Address 


City 
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World-Sweep of Wireless 
Brings You Big Opportunities! 


Wireless Expansion is Sweeping Over the World Like Wild-Fire! 
tunities Are Open Now On Land and On Sea. 


Big Oppor- 


You Can Share Them and the 


Amazing Future Offered by this Fascinating Big-Pay Field. A Wonderful New 
Invention Makes Wireless Amazingly Easy for Anyone to Learn—At Home 


in Spare Time. 





World’s Fastest Growing Field 
Opens Big Opportunities to You 


Here are just a few items to show you 
how wireless is sweeping over the world 
like wildfire On land and on sea won- 
derful opportunities are eagerly looking for 
YOU. And even now Wireless has only 
taken a few short steps compared to the 
amazing expansion that is now on the way. 
Surely this World-Sweep of Wireless holds 
a real message for those who want to cash 
in big on a fascinating, uncrowded field 
filled with amazing opportunities. 


4 $20,000,000 American corporation has 
o establish wireless stations 
the globe 
Me ré hant Marine operates 
Wireless is now a 


bune now receives for- 
wireless. Other papers are 
n Wireless too 
less stations are springing up 
rid Saint Assise, France; 
Juif, and Lyons, France; 
Geneva Switzerland 
Fiji Islands; Warsaw 
e are but a few 
are calling upon wire- 
trains and carry on com- 
e Lackawanna, The Louis- 
le, The Canadian-Pacific 
hattanooga & St. Louis, 
em.- New York, Cleve- 
go and Detroit are connected 
nter-city wireless service 
nals are being intercepted by wire- 
ugh the Police Department of New 
Dallas, Chicago, and other cities 
rokers, Bankers, Merchants, Manu- 
turers and other business concerns are 
upon wireless. John Wanamaker, 
ear Rubber Co., Standard Oil Co., 
rk Stock Exchange, are only a few 
getting Market and Weather 
rts daily by wireless in all sections of 
‘ country 
New wireless stations are springing up 
every part of America. Belfast, Maine; 
e May, N. J East Pittsburgh, Pa 
n Francisco, Cal.; Helena, Montana; 
ittle, Washington; Mobile, Alabama 
e are but a few 
The Aerial Mail Service of the Post 
fice Department already has 12 radio 
tations in operation. 
The Japanese are constructing a power- 
tation in the Orient. 
new wireless service is being 
between England and France 
Federal Telegraph Co, is estab- 
complete chain of stations on 
i Coast 
are sent from the Philippine 
Washington (10,000 miles) in 


mers are 


wireless service between the 
d States ar i Japan is in full opera- 
t ar New Foundland, is 
service 
1 irope, is carrying on large 
operations, 
tremendous stations are operat 
and at Easthampton, Port 
East Moriches. 
South America is planning to estab- 
h a chain of stations at Rio de Janeiro 
necion, Buenos Aires and Montevideo 
One single American concern offers wire- 
communication between the United 
tate and France, England, Germany 
orway. Denmark, Sweden, Finland, Po 
nd, Honolulu and Japan 
And these aré mly a few of the ex 
amples showing how Wireless expansion 
spreading over the whole earth It 
brings you amazing opportunities—and 
you can now easily grasp them, 











Now Easy to Learn 
At Home in Spare Time 


You yourself have probably 
read and heard about the 
enormous world-wide strides 
Wireless has made in a few 
short years. But do you know 
that now YOU can easily 
share the amazing opportuni- 
ties that have opened up? Do 
you know that through a won- 
derful new invention YOU can 
now quickly and easily learn 
Wireless at 


Agricultural Stations, Cities,- 

in every field the expansion of 
Wireless is sweeping forward 
And, now as never before, is 
YOUR life-time opportunity to 
cash in big on the splendid ad- 
vantages this fascinating field 
offers you! 


Amazingly Easy for Anyone 


Through our remarkable 


patented invention, the 





home in your 
spare time! A 
fascinating big- 
pay field that 
you can put 
your heart into 
is eagerly call- 
ing for you. 
And now no 
matter whether 
you know a 
thing about 
Wireless or 
about 
city at 
present 
vou can 
wonderful future 
fers you! 


Which for You—Land or Sea? 

Do you long to visit every 
nook and corner of the world? 
Or would you rather locate in 
a land station near your home 
or in another section of the 
country? Wireless offers you 
your choice. From the sea and 
from the land comes the call 
From the sea comes the eall of 
the U. S. Merchant Marine (op- 
erating 30,000 vessels) and of 
private steamship lines 
reaching India, Africa, China 
and ports in every part of the 
world. Big opportunities are 
dffered, with the chance to see 
the whole face o the earth, as 
an officer with 1 urious quar- 
ters and good pay 

From the land, too comes the 
call of the new forces that have 
formed to make Wire- 
less the greatest means 
of communication in ex- 8 
istence. Just a few of 
the items showing this 
amazing sweep of ex- 
pansion are shown here 
Wireless Corporations, 
business House Ss, CiovVv- 
ernments, Railroads, Po- 
lice Depts., Newspaper 
Publishers, Banks, 
Chambers of Commerce, 


the earth? 
time— 

speedily step into the 
Wireless of- 


Electri- Woald you visit every nook and corner of the 
Learn Wireless! An 


Natrometer given 
without extra st 
eacl student 
our interest y 
study course 
tional Rad 
makes it e¢ 
le 
at hon 
whether you 
about 


it ele 


> Nati 
titute 
inal and is today the 
oldest and largest 





Wireless school in 
erica a ee 
wireless by mail. Thi 

is officially ognized by the 

I S. Department of Commerce its di 
ploma is given official credit, its name 
heads the list of schools recommended by 
the Shipping Board Thousands of stu- 
dents have been graduated and have en- 
tered this uncrowded field And through 
this wonderful new invention patented by 
its President, the atior Radio Insti- 
tute will qualify you for a fine Wireless 
positic n in a short period during your 

are time 
|Special Opportunity Now Open 

e urger eed r operators and the 
 . which cor Oo us for our students 
prompt us to mal F pecial offer open 
new studer a limited time 
Through this spec er your enrollment 
wW - be special rate and you 
wil celve u extra st our pew 


an travel all 

and good 

8 ept one 

f land which 

urge! your services, 

Mail Coupon fer FREE BOOK 

ir interes 

. et an d for 

me Offe Fill 


Na -—™ 
Radio Institute, “toon Je Washinaten, Do. 


meeemesinnibenemenemianermenaen 
RUSH THIS FREE-BOOK COUPON 

6@ National 
1 Dept 


Radio Institute, 


76, Washington, D. C. 


uur FREE 
W 
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Learn Autos Iractors and 
Airplanes 


You can qualify for one of the many well paid positions 
open to experts in the auto and tractor business at this 
great practical motors school. Auto and Tractor School 
graduates everywhere earn $150 to $400 a month as expert repair- 
men and chauffeurs. Many of them run their own repair shops and 
garages and make thousands of dollars each year in profits. 
We teach you the practical way—no books or long lectures—but 
actual experience, working on autos, trucks and tractors—the sam« 
kind of work you will do every day in your own business when you 
leave here. All practical instructioy under the direction of experi 
enced instructors who know autos, trucks 


and tractors inside out. 

ENROLL NOW —Save $50.00 to $75.00 
We believe that our great special offer makes our ee , Free ~ , Free 

Sam OF a= Benth a f ; ia 7™ ‘o students who enro on tRis great special 
pt CC 90 to >/o0 lower than any other school. We offer 4 will give without one cent extra cost 
can't guarantee you that this price will hold good even for our special Airplane Engine Course, The price 
fifteen days. Right now you can save that money if you come of . is course alone ui $125.00. it oe 

nis school anc ) l get yur n ° ge inc wor on the famous aberty 12 the y 

Eee h ~ and you will get our full course too, including - ye BP ete none aoe 
ie scnolarsnip. motors and the various types of Curtis 8cyl 
Write today for full information of this great special money motors. No flying instructions included in 
saving offer. this cour 


OHIO STATE PRACTICAL MOTORS SCHOOL 


of Autos, Tractors and Airplanes 
200 PRACTICAL SCHOOL BLDG, 117 W. PEARL ST. CINCINNATI, OHIO 


Send for your FREE copy of 


‘MIND“oMEMORY' 


The Business of Success which fully describes Pelmanism—a simple course of } 
Reeke te MAIL. In spare hours. study which will strengthen your mental powers and add t 
e guarantee to teach you in a few mind force which wili gain success for you in your chos 
N re interesting— work, Over 500 000 students. 
rk secured position _ THE PELMAN INSTITUTE OF AMERICA 
Sree Suite 370 2575 Broadway, New York, N. Y 
at $300 per month and commission, 


























extra A 

"Th e whole busin ness world calls for 
help in every branch of advertising ; 4 4 
Big salaries to start—no limit to what —=. 1 - 

F d workers can earn—men and B B A His t ry of the 
women, . e 
FREE Nov, bork ut, orinted ook argain; Entire World —10 
- FREE Picts f national adver q big volumes—6000 pages —1000 illust a. yns— new 
Ge } ; examples of their work in i from cover to cover. Introductory Offer. Easy pay- 
ae by ete information on ad- ments—only $1.00 per week. WRITE for beauti ful 32 

sample page booklet. Free to all interested readers. Tear 
The Page- Davis School out this advertisement, write name and address plainly 
on margin and mail to WESTERN NEWSP PAPER 


Dept. A6, Page Bldg. Chicago ASSOCIATION 140 So. Dearborn St., Chicago. 














} 


F; rom $30 to $1000 per Week! Glossary of Aviation Terms | 


That is the record of one man who read and applied the lessons in ome plete glossary aeie ically all terms used in aviation 


se > ) » Send no money. 
“*Power of Will. Examine this great book free. 8 no money Wtustrated. Price, $1.00 tea 


Pay $3.50 after 5 days or return book. Address Pelton Publishing 
Company, 13-K, Wilcox Block, Meriden, Conn. was MECHANICS BOOK DEPARTMENT, 78 E. Madison St, CHICAGO 


LAUNDRY SUPERINTENDENCE me MANAGEMENT 


There are 10,000 Laundries in this country. Properly qualified Superintendents and 
Managers are needed. The Power Laundry Cooperative Course trains men in two years, 


half time spent in actual laundry work for wages. 
OTHER INTENSIVE TWO-YEAR DAY COURSES 
Industrial Mechanical Engineering 


Industrial Electrical Engineering 
Architecture : Industrial Art 


For special announcement write the 


OHIO MECHANICS INSTITUTE, Dept. C Cincinnati, O. 
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I do not ask for exceptional mate- 

rial. Any keen young man who has 

good health and a grade school 

President Gf the Raph education can qualify. I have easily 

esis Company, wth = qualified every student who has 

planeever used inthe U.S. taken my course in one month. I 

° can do this because I have elim- 

BIG PAY for Every Pilot inated waste time. Write at once 
If you are not earning better than $5000 right for complete description of the 


now, send the coupon in at once. Practically school and special enrollment offer. If 


every graduate of mine is earning big money to- you are interested in aviation, this is 
day, and the demand for pilots is so great that the Diggins , ‘ Bi . 
Company cannot fillit. Think it over! If you wanta big sal- the time to get into the business, for it 


ary, easy hours and enjoyable work, send the couponatonce. is booming tremendously right now. 


LEARN HERE AT CHICAGO WITH 
RALPH C. DIGGINS COMPANY 


Third Successful Year 


For two years the Diggins Company has turned 
out high-class aviators who are in great de- 
mand as commercial pilots. Each man is thor- 
oughly instructed in Motors, Ignition, Carbure- 
tors, cooling, timing, plane-assembly, wireless, 
navigation, cross-country flying, field manage- 
ment, etc. And, in addition, given full time 
in the air to qualify as a pilot. High-class, indi- 
vidual instructors; thoroughly trained men 
head every department. Classes are closing 
rapidly. Write in at once. 


COMMERCE SPEED 
FLYING is< ye fue ANSWER. 


RALPH C. DIGGINS CO., Dept. 11 

140 N. Dearborn St., Chicago 
Please send me Free Literature and Specia 
rollment Offer at once. 








~ 


SEND COUPON NOW! itietrune 


Do not delay! This is your gol’en opportunity! The a you 
can do is to find out about this unusual school which turns out 
high-class commercial pilots. You owe it to yourself to look into 
the world’s newest, great industry — Aviation. But, you must 
send the coupon at once for free literature if you wish to get 
into one of the classes this summer 


a 


' 


Address or P. O. Box 


{ 


City State 
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Get this Book 








FREE 


Learn of the tremendous curative power—the 
manifold uses of VI-REX Violet Rays in treat- 
ing almost every known human ailment—Nikola 
Tesla’s great discovery! This book also con- 
tains charts and diagrams of the nervous system 
and organic locations, and fully describes just 
how the Vi-Rex Violet Ray works its many 
miracles. Written in a simple style—devoid of 
all technical language. 


Amazing 
Health and Vitality 
Permanently Y ours 


Increase your store of energy, revitalize 
your worn out cells, make every fibre of 
yourbody tingle with new vim and vigor. 

As a quick relief from pain, Vi-Rex Violet 

Rays hh: ave noequal. Headaches, nervous- 

ness, skin blemishes and many other com- 
plaints vanish as if by magic through this 
marvelous treatment. 


Try the Wonders of 
VIOLET RAYS 


Ten Days Free 


Find out how Violet Rays will help you 
—demonstrate for yourself. Read what 
hundreds of users say about the Vi-Rex and 
the astonishing results which have been 
obtained. Learn why it is the most 
economical and practical machine 
of its kind available. There ‘ 
limit to its beneficial powers. Just < 
mail the coupon or send a postal. Do 
it NOW. 
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Holds Fa False Teeth 
Firmly in Place 


Prevents sore gums, promotes 
mouth hygiene, health and 
comfort. Dentists Recommend it. 


35c. At Druggists. 


HAOVENTONALEDENTEGATLSGNAU NAAT NAO ETNNNNN TSAO TATETENU ELSA NTNU 





Ask your dentist or druggist 
or send 10c. for large sample. 


COREGA CHEMICAL CO. 


320 Charles Building, 
Cleveland, Ohio. 


An Easy Way to 
Remove Dandruff 


If you want plenty of thick, beautiful, g! 
silky hair, do by all means get rid of dandruff 
it will starve your hair and ruin it if you don’t 

The best way to get rid of dandruff is to disso! 
it. To do this, just apply a little Liquid Arvon 
night before retiring; use enough to moisten t 
scalp, and rub it in gently with the finger tips. 

By morning, most, if not all, of your dandr 
will be gone, and three or four more applicati 
should completely remove every sign and trace o 

You will find, too, that all itching of the scalp 
stop, and your hair will look and feel a nund 
times better. You can get Liquid Arvon at a 
drug store. A four-ounce bottle is usually all t 
is needed. 

The R. L. Watkins Co., Cleveland, Ohio 


The WONDERFUL 
ERICKSON partTeENT LEG 


Will not 

chafe, 

overheat, 

nor draw 

end of 

stump. ERICKSON ARTIFICIAL LIMB CO., 38 Wash. Av. N., Minneapolis, i 


NO JOKE TO BE DEAF 


—kLvery Deaf Person Knows That | mm 
myself hear, after being deaf for 25 year 
with these Artificial Ear Drums. 

1 wear them day and night. They 

are perfectly comfortable. No one 

sees them. Write me and I will 

tell you a true story, how I got 

deaf and how I make you hear. 

Address Nov. 8, 1906 
GEO. P. WAY. Artificial Ear Dram Co, (ine.) 

80 Adelaide St., Detroit, Mich, 








Medics ted Ear Drum 





VI-REX ELECTRIC CO., Dept. 26 
326 West Madison Street, Chicago 
Please send me, without any cost or obligation, your free book 
de = ying your Violet Ray Machine, and details of your free 
trial offer 





Please 





How to Get Rid of Moles 


A simple, safe home treatment — 
15 years’ success in my practice. 
Moles (and other growths) Dry Up. 
Ask for Free Booklet of Fall Particulars. | 
WM. DAVIS, M.D | 
4141 State Street PERTH AMBOY, N. J./ 








Mention Popular Mechanics 
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I Can Teach You 


JUJIT 


SU 


In One Evening 


HE “Master Secret’’ of Jujitsu, which I 
learned after ten years’ study of the 
Science in Japan, now enables you easily 


and quickly to become an expert RIGHT 


IN YOUR OWN HOME. 


D° not think this a rash statement! Hundreds of 
people have mastered the fundamentals of Jujitsu 
ne evening by my “Master Secret.’’ Tricks that 
rmerly took years to learn can now be mastered in 
w hours, 

1 here is the reason: Every science has rules 
y these rules and you get quick and certain results. 
thout them it would take years to get the same 
t So it is with the science of Jujitsu. I have 
ered the formula—my “Master Secret.”” The 
ra With it you can become expert in Jujitsu 

that took years to learn without the formula. 


Wonderful Success of ‘‘Master Secret’’ 


Capt. Allan Smith, Formerly Chief 
Instructor of Jujitsu, U.S. Army 
their letters probably could be condensed in the note 
we received from I. R, Post of Chicago. “Your cours« 
(The Secrets of Jujitsu) greatly exceeded my expecta- 
tions and is the most efficient, business-like system of 
self-defense I have ever seen.” 


Over 250 Photographs 

My “Secrets of Jujitsu” built around the famous 
“Master Secret,” contains over 250 actual photographs 
which illustrate every trick thoroughly It is just a 
if | were constantly at your elbow, instructing you per 
sonaily. You absolutely can’t go wrong So clear is 
it illustrated and so definite are the instructions that 
a child could actually learn Jujitsu 
from it. 





This “Master Secret” has already met 
imazing success. It was given an 
i test during the war. Then it was 
tion of rush, rush, rush! The 
Department at Washington de- It 


i-to-hand attack and defence. 
hey must be trained with the 
speed possible. lessons, 


Infantry Camps throughout the jitsu’’—There 


, thousands of doughboys were tion but 
1 in hand-to-hand fighting under will prove 


rection. They were taught the members of 
ster Secret.”” Once learned and ap- cannot too 
tsu was no longer a mystic ommend the 

but an efficient weapon to use valuable adjunct to the 
police train 


the Hun. Entire regiments were 
1 as units, and quickly learned 
apply their Staharas, 
the War, the success of my 
of Jujitsu” has been even 
Pupils not only learn easily 
cly with the “Master Secret,” 
become wildly enthusiastic 
jitsu. They find it the most 
ng sport in the world 
tsu was “made for Americans.’’ 
idapted to our temperament. Red- 


system of 


the body 


juick-thinking American. No won- blows and 
t so extremely popular! body wher 


Jujitsu Gives You Instant Mastery Stead of 


alone.’’ 
e after time, Jujitsu has proven 
eriority over many other means 
ence, I have seen countless bouts 
en Jujitsu’ artists and much “T 
ger men. The speed and ease with with your 
I Jujitsu) usually rendered the Secrets 
nents powerless without injuring account of 

clearly illustrated its power. entific pri: 


ma firm believer in boxing, wrest- it is based 
and every other manly art. Every an effective 
self-defence 
can always carry around 
f master of the wonderful art of - - Your system of body- 


rican boy should be trained in all 
these, but he should also make him- 


these methods 
invaluable to 
the force 

strongly rec- 
System as a 


Champion I 
“With regard to your 
Stahara Train- 
ing, I do not think there 
is any other 
training so beneficial to 
t This training 
teaches men how to put 
exciting, and skillful! It suits their weight 


punching in- 
the r arms Send No Money 


Li. ELMER Q. OLIPHANT lishe rs 
All American Athlete ; . 
am much 
course. “The 


of Jujitsu,’ on 


It provides 
Weapon of 
which one 


And the best part it is that you 


NEW YORK POLICE > > SS See Cee oe eee se 
COMMISSIONER Says: a oe ' y 


‘ affords 
ed men trained in the best modes pleasure to 


which not only el 
me great practice, but make. 


heartily en- cinating sport 
dorse your system of Ju- As a body-! 
jitsu, as set forth in your beaten It rc he ‘ i deve Ds : 
: rets of Ju- lly every muscle in the ody It 


rei 


It 


is no ques- stead 3; ft , 4 the brain. 
irage By 


in self-con 
practicing only 
r 


your own roor 
will keep in 
and be read 
new vim. 

In my course 


BENNY LEONARD bine utility and’ ple 
World’s Light Weight fou prodediy the 


Jujitsu tricks eve 


method of 


into their 


use their from th: 


not send t 


mpressed 


very sci- 
s on which 


Mitsu, training marks a new era Mmecep 


And what is most important in Ju- 
tsu is that you don’t have to be an 
thlete or a giant to overcome your 
pponent. Even if you are smaller. 
ghter, and in worse physical condition 





in physical training.’ 

These are only a few ; 

of the hundreds of full paym« tau 
letters received. much to you it you should 


obligat n 
ful means 
you health 


in 


minute in sending for it on 





nan your opponent, you can overpower 
him if you know Jujitsu. 

During the ten years I was in Japan, 
I wrestled with the cleverest Japanese Jujitsu artists. 
Later, when my Jujitsu achievements warranted it, I 
became an instructor in Central Jujitsu College in To- 
kyo. Here I unearthed the famous deathholds and the 
hidden secrets of the Orient. Here I established my 
Jujitsu formula—the “Master Secret” of the Stahara. 

These illusive holds and grips not only proved vaiu- 
able to our men in fighting the Hun, but they have 
proven extremely valuable to civilians in furnishing 
them a defence against any thug or rowdy. They are 
proof against any attacker, be he robber, armed with 
knife, gun or club. 

I have on file letters of all descriptions from High 
Army Officials, College Professors, Students, Business 
and Professional Men and Women. The substance of 





off coupon right away before you for 
get and lose the opportunity. Mail it 
NOW 


STAHARA PUBLISHING COMPANY 
Dept. 66, Exchange Building, Columbus, Ga. 





STAHARA PUBLISHING COMPANY 
Dept. 66, Exchange Bldg., Columbus, Ga. 

Please send me Captain Smith’s complete course of seven books 
containing 50 illustrated lessons Within five days after receipt, I 
will either send it back or send you $5 in full payment 
Name 


Address 
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THE 
HOME HOME Z HOME The Key to Success 
LI BRARY LIBRARY | LIBRARY : is the ability to remember. 
OF 3 
LAW =; 





| _OF 
> LAW 


woes 


OE AY 


The result of 20 years’ experience develop- 
ing memories of thousands. 
° for free booklet, ** 
Write Today Remember’’ and Copy- 
righted Memory Test, also how to secure 
Free my $3 book, *‘How to Speak in Public.” 
DICKSON MEMORY SCHOOL 
Dept. 705 1041 Chicago Ave. Evanston, Ill, 


Why Be a Wall Flower ? 
Now you can learn dancing, in your own home, by mail, 
from the greatest dancing instructors in 
the country. No longer need you stay 


$ at home or sit idly by at parties and 
2aMonth dances. Join the fun. 


VERY important legal question answered ppt 25c¢ 
for you in this complete, authoritative law 


: . Additional lessons 50c each. Learn 
library —nhow sent on @ very special offer. Save dancing at home with Moving Pictures. 

‘ nev’a fee : . “¢ . wal The Moving Picture Machine tree. Instruc- 
attorney's fees. Know the law yourself. Why oanche Gheteccae aaa Gans GSE 
spend money for advice when you ean have step. Just follow the pictures. Any-‘ 

he » | ] = aoe x} = lit ee a I lf? TI one can learn. Teach the children. Waltz, 
these books right on your library she ihe Two Step, Fox Trot, One Step and the new 
lawyer gets his information from books. You College Rock. Address 


can do the same. And this great library which ARTHUR MURRAY SYSTEM OF DANCING 


covers the whole field of law is now yours for less Dept. 106, 290 Broadway, New York 
than one fee you would pay for an attorney’s advice. All : 























this exhaustive, indexed legal information only,$9.00, and —————— ——— , - 
on time. Send the coupon today—at once. FIGURE ee oe ie oa sy ar 
undreds of Bankers, Accountants, Book 


These Books Tell You SHORT keepers purchased Wm. O. Bell's Practica 


Short Methods in Rapid Calculation « 
All Ab t WAY money-back guarantee—not one returned 
ou Buy the book and become expert with figure: 
Wills Partnerships Automobile Promissory Send $3.00—return book within 7 days, if not satisfied—every 
Mortgages Stock holders Laws Notes cent you paid will be returned to you. Address 
Deeds Dividends Patents Checks 
Farm Laws Marriage Contracts Bills of Exe BELL PUBLISHING COMPANY - . 
Landlord Assault Fraud change 3919 Bellview Ave. ansas City, Missouri 
and Tenant Defamation Damages Bonds 
Leases sibel Negotiable Agents 
Copyrights Criticism Paper Bankruptcy 


. 
Trade Marks’ Self Defense Indorsements Bank, etc Why continue to 
Also has complete series of Legal Forms of all kinds. Six 
volumes 5'4x7%4 inches. Over 1,300 pages. 
: i 
Shipped FREE! 














Send for free Ulustrated 200-page book. It tells how 

Stammering and Stuttering can be quickly cured by 

; the most Advanced Scientific Method known. 
Not a cent to pay until you see the books. Send for Those unable to attend our Resident School may get 

free examination. No obligation. We even pay express on Sea acaee Soe Home Study 

gpa" od . nike for seve: vats Tho ¥ quiries a onfidential. 

charges. Read the books for seven days. Then, if you THE LEWIS SCHOOL, 32 Adelaide, Detroit, Mich. 


Read the GREAT OFFER 


keep them, send $1.00 down and $2.00 a month until 
$9.00 is paid. Otherwise return at our expense. 


nelson Doubleday Send the Coupon 


Dept. L-236, % Act on this offer now. Exami- 
Oyster Bay, N.Y. % nation costs nothing. Get this 
Send me the 6 vol. & great library while our offer 

Law Library, express pre- % holds good. Yours for only Free Cou rse 
paid, for seven days’ free & $1.00 down and $2.00 a 

be amination. 241 nen oo % month, Send for it on free 
the n $2 00 a month until $9.60 % examination offer. Mail 
is paid. Otherwise I will return %, the coupon today. 


the m at your expense. ’ 
‘Nelson Doubleday 
‘ 


Dept. L236 /-\ih de mme—{eiilele)| 
A ON” 


Please Mention Popular Mechanics you MAY SELECT, on Page 








IN ANY 
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[Piey, s Bea Master of 
Notes |F JAZZ and RAGTIME 


Anybody Who Can Remember a Tune Can Learn 

to Play Jazz, Ragtime and Popular Songs by 

Ear, Easily, Quickly, at Very Small Cost. New 

Method Makes Piano Playing Wonderfully Simple. 
No matter how little you know about music— 
even if you “have never touched a piano” 
—if you can just remember a tune, you 
can learn to play by ear. I have p erfected 
an entirely new system. It is so simple, 

so easy and shows you so many littl 
tricks of playing that it just comes nat- 
ural to pick out on the piano any piece 
that is running through your mind 
Even dull pupils grasp the idea readily 
and follow through the entire course ot 

20 lessons quickly. 














No need to devote years to study in order to learn 
piano nowadays. I teach you to play by ear in a small 
fraction of the usual time and at a smaller fraction of 
the cost. No tiresome scales or arpeggios to learn— 
no do-re-mi, no nerve-racking practice of monotonous, 

igless exercises. You learn to play what you want to play 
right off. No special talent is n cessary Every les 

nteresting and fascinating that you “can’t ke 

no.” Just devote a part ‘of your spare t 
laying and entertaining your friends 
j = wonderful new accomplishmer 
nd tal ented musicians are amazed it 
f'my pupils a id say they cannot understand why 
t thought if years ago. Yet it has 1 I 
used by any other teacher or sch 


Be the Popular One In Your Crowd 


who can sit down any time without i 
latest jazz, ragtime and song hits at ' entertain t 
always the popular one in th ‘ t 


+ 





> an 4 you ¢ 
pleasure it provides, 
lances, movies, etc. 
Now is the time to Begin. 
evenings With my easy 
quickly you ‘“‘catch on’”’ 
Write for my book, 
jerful new method of pla r. send it fr 
Ronald G. “Wright, Director, 
This Bock Niagara School of Music, Dept. 372 
is Book Niagara Falls, N. Y. 


S43 SEND COUPON TODAY 


NIAGARA SCHOOL OF MUSIC, Dept. 372, Niagara Falls, N. Y. 
Please send me without obligation P 
your FREE Booklet describing your Name 
method of playing by ear. 
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Big Money for Boys! 


‘than’ 


ELECTRICITY 


There is a wonderful opportunity right now 
for boys who like electricity. Boys who are 
ambitious and will train themselves in spare time 
can step into positions just as soon as they are 
ready. Good salaries are offered to start with 


splendid chances for rapid promotion. 

For 29 years the International C orrespondence 
Schools have been training boys for success in elec- 
tricity and over 200 other subjects. ‘They will help 
you prepare right at home for a position in the line 
of electrical work you like best—or in any other 
work that appeals to you. Thousands of boys, 
through IL. C. S. training, have stepped into fine jobs, 
but never were opportunities so great as now. 

Let the I. C. S. help you. Choose the work you like 
best in the coupon below, then mark and mail it to- 
day. ‘This doesn’t obligate you in the least, and it 
will bring you information that may start you ona 
successful career. This is your chance. Don’t let it 
slip by. Mark and mail this coupon now. 


—— —_— aoe ae TEAR OUT HERE cee eee ee ee oe oe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 5541-C SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the position, 
or in the subject, before which I mark X. 
ELECTRICAL ENGINEFR BOOKKEEPER 
Electric Lighting and Rwys. Stenographer and Typist 
Electric Wiring (_) Private Secretary 
Telegraph Engineer L) Business Correspondent 
Telephone Work () Commercial Law 
MECHANICAL ENGINEER 
Mechanical Draftsman 
Machine Shop Practice 
Toolmaker 
Gas Engine Operating 
OLIVIL ENGINEER 
Surveying and Ma 
MINE FOREMAN OR 4 CUINEER 
STATIONARY ENGINEER 
Marine Engineer 
Ship Draftsman 
ARCHITECT 
Contractor and Builder 
Architectural Draftsman 
Concrete Builder 
Structural Engineer 
PLUMBING AND HEATING 
Sheet Metal Worker 
lextile Overseer or Supt. 
CHEMIST 
Pharmacy 


Cert. Public Accountant 

(|) Railway Accountant 

LJ ADVERTISING 

|] Window Trimmer 

() Show Card and Sign Ptg. 

[ )SALESMANSHIP 

{) CIVIL SERVICE 
Railway Mail Clerk 
AGRICULTURE 

() Poultry Raising 

_) Railroad Position 
BUSINESS MANAGEMENT 

_) TRAFFIC MANAGER 
AUTOMOBILES 
GOOD ENGLISH 
Common School “amen 
ILLUSTRATIN 
Cartooning i: Spanish 


Write name and address here 








Mathematics Teacher 
|) Navigation Banking 


ee 
Present 
Occupation____ 
Street 

and No 





Business 
— #8€=—l§e_ sa 


ee manana 


Canadians may send this coupon to International 
ence Schools Canadian, Limited, Montreal, Canada 
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Big money made at show card 
and sign writing. Easy, interesting 
profession. Learn it in a few hours’ 
spare time. We furnish colors and 
artists’ materials free. Earn money 
while you learn. Become independ- 
ent. Go into business for yourself 


Big Demand for Show 
Card Writers 


Show cards and posters 
are needed by National and 
local advertisers and every 
live dealer and merchant in 
your town. High 


prices 
paid. 


You can make this 
money. We shew you how. 
Send for FREE Literature 
Contains complete information how you can_ obtain 
pointe, brushes, etc. free and become show card writer. No obliga- 
tions and addrets to-day. 


Send name 
ALPHA SHOW CARD SCHOOL, 11238 Broadway, New York City 

















LEARN TO DESIGN 


Automatic Machinery 


Special Tools 


For Industrial Purposes 

Edison says that automatic machinery is so 
important that the U. 8. Government ought t 
found a school to teach it. 

Complete home course in this fascinating and highly pal 
profession compiled under direction of engineer with over 
30 years’ successful designing experience. Universities and 
the U.S. Bureau of Education endorse our methods. Spar 
time is sufficient. Easy terms. Write today for fu 
particulars. 


BATAVIA SERVICE CORPORATION, 29 Broadway, NewYork 














If you play quaint, drean 
fascinating, Hawaiian mu 
or latest songs on the U} 
lele, you will be in dema 
Prof. Harry J. Clarke’ 8 late 

hod now enables you to play th k 
ha dua a sendin © 
essary. Ww 


Ukulele ! 


r re y 
» obligations. Send now. 


HAWAIIAN INSTITUTE OF MUSIC, Dept.2-N,300 W.34th St..New York 


$75 FOR ONE HOUR'S WORK! 


That’s what a steeple-jack can earn 


The Steeple-Jacks’ Instructor 


a 100-page book, profusely iNustrated, teaches you to become an expert 
modern methods of ‘‘rigging’’ to paint and repair church spires flag pules 
ete This boc »k explains everything. Sent, postpaid, for $2.00 
S. J. LEE PUBLISHING COMPANY 

160 N. Wells Street, Chicago, Ill. 








Dept. G, 











Practical Higher Mathematics Made Easy | 


Special course by John M. Christman, Supervisor of M itl 
ematics, Ford Motor School. No matter what your trad 
may be you need trigonometry. I can teach you in 12 easy 
lessons. More than 1,000 engineers, draftsmen, toolmaker 
diemakers, inspectors, machinists and other mechanics have 
been taught my special method. 
Success guaranteed or no charges. Study at Home Spare Time. 
Cost very moderate. First lesson sent free of charge. 


Write J. Christman, 934 W. Phila. Ave., Detroit, Mich. 
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\. Make Bi¢ Money! 
» | Be aTire Surgeon 
© . and Battery Expert 


N fourteen days I can teach you TIRE SURGERY—the 
new and better tire repair method—can teach you to re- 
pair blowouts, restore broken beads, reline and retread 

tires. I teach BATTERY REPAIR also just as quickly and 
completely. Gibbard, of Mich., had amazing record of 
$60,000.00 for 1920. Chas. Evans, Ind., is doing average of 
— ar . $100.00 weekly. Blair, of Ohio, reports annual earnings of 
, $6,000.00. Many others had equally successful records. I 
j taught these men. Started them on road to wealth. They 
knew nothing of automobiles. Possessed no advantages you 
haven’t got. They came to me and within four weeks I re- 
turned them with a wonderful profession. I CAN DO THE 
My a) SAME FOR YOU! Come to my big school in Indian polis, 
| . It’s your opportunity to get into the field that commands big 
Great 


money and liberal earnings. Branch schools have been estab- 


‘< 





a5 lished for the convenience of those who cannot go to MV main 
Proposit : pfemyn 
roposi ion school. These bran he Ss are lo< ited in Ph Lae Iph i, Pa : 
Give me but four weeks Baltimore, Md., Akron, Ohio, Mississippi City, Miss., and 
of y« life, and I'll return - P 
1 with a lifetime profes- : W estboro, Mass. Z 
In less than a month B E t kl 
PA = attery Experts Quic 
killed men to the highly 2 = 
ead group ho are arning r ‘ = 
; ye FS | Successful 
My courses in TIRE SURGERY ie > TEN ION batter 
wi BATTERY REPAIR are #] oa Over SEN MILLION bat 
. ‘ 


ust All 
h, complete and practical, service 
ckly trained. Can 


be qu I , :* b ans, T each yo 
crower. Tay greoutuen alien or | ay el 
you izing Opportunity. > “ . 
4 1 Can Place 500 Men 
: : 
. in Good Locations Now 


> Chances for quick success in TIRE SURGERY and BATTERY 
1 Ki-PAIR never better! Over seven million car owners In country. 
Most. of them can tinker with car, but cannot mend own tires or 

’ pair batteries They must go to trained men for this service. 
* ‘ ind for skilled TIRE and BATTERY men simply enormous. 
it t wonderful time RIGHT NOW —to learn these exceptionally 

fitable professions I'll teach you everything you need know 

thin month. Write tonight for full details. Fill out the coupon 


and mail, 


y York HAYWOOD TIRE & EQUIPMENT CO. 
- 1340 Capitol Ave. 
Indianapolis 


1 (p= || WRITE TODAY 


Mr. M. Haywood, Pres 
Haywood Tire & Equipment Co. 
13 pitol Ave 





j 





111. - aid ; 40 ¢ : 
" , a | ; Indianapolis, Ind 
Dear s 
— , 
Please send me at full details of your TI 
SY SURGERY and BATTERY REPAIR 
b te Very truly yours, 
itl " . 
‘ ‘ 7 : Name 
ive ; 
Street 
Town and Stat 
ch. | 


Please Mention Popular Mechanics 
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Zarmes STOP USING A TRUSS 


Tt 11 f 1G a | ial Do Away With Steel And Rubber — 


wee 


Inner surface is 
made adhesive to se- 
cure the PLAPAO.- [Rigid Pad andWh.ai 
PAD firmly to the is Within It That 
body, keeping the Counts 
PLAPAO continual- 
Pes ly applied and the 
has enabled John G. Anderson, Aurora, IIl., to >. 190938 pad from slipping. 
keep on the payroll since his right arm was amputated : . ce. Nostrepe buckieoer, 
some yearsago. The reproduction (from an actual photo- ee —— oO) ‘I 
graph) shows Mr. Anderson at work on an intricate — as velvet—easy to apply. 


machine using his Carnes Artificial Arm. FREE to Ss ,000 Truss Sufferers 
INCONSPICUOUS - SERVICEABLE To the extent of 5,000 sufferers who may apply I will send, ABSO- 
The Best Substitute for the Natural Arm. LUTELY FREE, a sufficient quantity of the Plapao to pos- 


- : Bi itively Bh. .. them that this is the only logical, common- 
To see himon thestreet you would not realize that his right sense way of treating rupture. Plapao is a highly astringent 


arm was artificial. Wearersof this wonderfularm find that medication placed within the Plapao-Pad and being absorbed 
it practically takes the place of the natural arm. With it through the skin, creates a wonderful feeling of relief and at 
you can dress yourself, use knife and fork, carry grips, write, pick the same time tends to strengthen the weakened muscles and 
up large and small objects—in fact, do practically everything that thus permanently close the rupture opening. The process of 
was possible before. Even though the am utation be at the recovery is natural, so you'll have no use for a truss—you can 
shoulder, the CARNES ARTIFICIAL ARM bends at the elbow throw it away forever! Old and young have testified under 
and wrist, and the fingers open and close as desired. oath that tne Plapao-Pads cured their rupture—many of them 
eer ion long-standing, paprevated cases—without delay from work 

WONDERFUL BOOK SENT FREE enue, aaa eae = Patent allowed in U. S. and foreign countries. Awarded Gold 
day for the wonderful illustrated 190 page book showing with actual Medal at Rome and Grand Prix at a of the Plapao 
photographs what can be done with this invention. Write today to Send No Money ; is sent without charge to enable you to 

RNES ARTIFICIAL LIMB CO. give it a thorough test; you pay nothing for this trial now or 

208 CARNES BUILDING KANSAS CITY, MO. ever, Write for it and ullinformation today. Address 

Plapao Laboratories, Block 1427 8t. Louis, Mo. 


FIBRE ibs . 2 \ Big Money 


LIGHT WEIGHT--MORE COMFORT,STRENGTH, WEAR : 
Orthopedic Braces for all deformities, Send for booklet, \ Madebyagents sellingour 
Ray Trautman, 636 Dean Building, Minneapolis, Minn, wonderful Facial Soap, 

CSTE Perfumes, Toilet Articles 


D EAFN E _ ~ f ~ M I os E RY rr Spices, Extracts,etc. Free 


























cake of soap and agents’ 
I know because I was Deaf and had Head Nolses for terms mailed toany eddrees 
over 30 years. My invisible Antiseptic Ear Drums re- LACASSIAN CO, Dept. 455 8ST. LOUIS, MO. 
secee my hearing ands stopped Head Noises, and will 
do it for you ey are Tiny Megaphones. Cannot be 4 > N 
seen when worn. Effective when Deafness is caused DA SLIGHT oP Ran: AND 
by Catarrh or by Perforated, Partially or Wholly Des- Pictures taken and 5 Ot. 
troyed Natural Drums. Easy to put in,easy totake out, Are x finished in two minu- 
Unseen comforts.” Inexpensive. Write for Booklet and e tes. No dark rooom required, 
my sworn statement of how I recovered my hearing. Ol AMEpica) © ‘ ———- necessary. Camera 
tA saaee and complete outtit, with in 

A. O. LEONARD, Suite 226, 70 5th Avenue, New York City iE ed ¥s structions, so that even a child 


ment of 6 can take good pictures of 
PAlENTeo Ais) seaeenae buildings, friends, 
h 


etc. Positively no knowledge o otography re quired. 
4 Many Men Money promptly refunded if aot as represented. Com 


plete came oy and outtit ready for use,sent prepaid by 


parcel post; only 50c, Stamps or silver. 
are Old at 40 EASTERN NOV ELTY Co., Dep. 32,172E 93 8t.,New York 
RR a a —— ~~ 


hater seucovwe ar geno MATYSEK PHYSIQUE EXERCISE 


dle life. It concerns a simple, is the 


drugless treatment that cannot 
interfere with daily work or doc- Way to Health and Strength 
tor’s care. It has delighted thousands, is prescribed ai because I am the creator of the me 
by hundreds of physicians and indorsed by intelligent beneficial physical culture course in > 
laymen all over the world. A book of wholesome istence and will train you with the m 
truth and helpful information, Just say: Send me, effective, yet harmless exerciser—Fiveplex 
free of all charge, your —that makesreal men. You will 


RE Double Your Strength 
OOK in half the time than with other systems ar 
I will GUARANTEE YOU INCREASI 
on gland faults, If depressed in spirit; if backache, ' that will satisfy your highest aims. 
sciatica or tender feet annoy you; if nerves are gone; if ' instructive Booklet Free 
disturbed slumber undermines your health, you will j Write for my exhaustively produced 48-pag« 
bless this book. Do it before you forget where you i booklet containing 26 artistic pictures 
saw this notice. +} myself which will open your eyes on a trur 
' course of payee cae passe 10¢ t 
» cover cost of mailing to Dept. P. M. 
THE ELECTRO THERMAL CO. PROF. ANTONE MATYSEK 
64-G Kirk Bldg., Steubenville, O. - treet 





























Baltimore, Md. 




















POPULAR MECHANICS ADVERTISING SECTION 7 62a 


Motorize Your Old Bike! 


Do It Yourself in 30 Minutes 


No complicated machinery; no special tools; no mechan- 
ical experience needed. Just follow the simple directions 
and in a few minutes’ time your old bike will be an up-to- 
date motorcycle capable of making 4 to 40 miles an hour. 

4 Costs less than one-third of a cent a mile to ride with the 


SHAW ict ment 


Consists of Shaw Super Motor 2% H. P. 4cycle, air-cooled. 
High tension magneto and automatic lubricator. Chain drive with 
free engine clutch. Assures steady, dependable power at all times. 
Simple, reliable control. Wrench and screwdriver only 
tools needed to clamp the SHAW Attachment to any 
bicycle. Does away with the hard work of pedaling. 
Takes you anywhere quickly. ‘Thousands in daily use. 





We also manufacture the SHAW Light 
Weight Super Motorbicycle with chain 
drive and clutch. A wonderful Motor- 
bicycle at Low Cost. 














¥ - | 

ss Free Book © u e cou attache 1 or just a 

a x steard ar nd nd today for Free 

ia Booklet and Fold ler fully describing and illus- 

trating the SHAW Mo - Attachment and 

the Shaw MM yttorb ier Ger our pecial, | Ww 

prices. Learn all about these wonderful ma- 
chines and how ea y itistogetthem. Get 

full particulars at once. Send NOW! 


| SHAW MANUFACTURING CO. 
¥ Dept. 1376, Galesburg, Kans. 


PFPSSSSSSRSESSESSCSSSVRR Sees a. | 
SHAW MANUFACTURING CO. 
Dept. 1376, Galesburg, Kansas 
Please send me free literature illustrating ‘and describing the 


Motor Attachment and Motorbicycl It is understood I ar 
gation. 


a 


Name. 


Please Mention Popular Mechanics 
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Only 60 Days 
More 


Summer is calling. Just two months to go and then 
the good old swimming days. Jump in your suit and out 
on the beach. Oh boys! 
Those are sure the best 
days in the year. 


Last Call 


Will you be proud of 
yourself when others 
see you in your bathing 
suit? Will you be ad- 
mired for your splendid 
physique or will people 
smile and say: ‘Look 
at the freak’’? 





This is my last call to 
get you in shape for 
Summer. If you will 
closely follow my in- 
structions, I will make 
you the center of at- 
traction. By Summer 
time you will have the 
deep, full chest of an 
athlete. I will broaden 
your shoulders and give 
you the arms and legs 
of a Hercules. You can 
justly be proud: for the 
life-saver himself will 
have nothing on you. 


Now Is The Time 


You cannot have a fully 
developed body over 
night. I won't promise 
you that, for what I 
promise I fulfill. I do 
promise, however, to 
completely change you 
by Summer, if you will 
start at once. The ex- 
perts of today claim 
that my system is the 
surest and the quickest 
means Of attaining 
physical perfection. 
Get busy then and see 
for yourself. Make me 
prove my claims = 
Send for Latest Photograph :. 
EARLE E. LIEDERMAN, 
My New Book Taken Oct. 10, 1920. 
“MUSCULAR DEVELOPMENT” 
it is FREE 
It tells the secret, and is handsomely illustrated with 25 
full-page photographs of myself and some of the world’s best 
athletes whom I have trained, also full particulars of my 
splendid offer to you. The valuable book and splendid offer 
will be sent you on r cclgt of only 10 cents, to cover 
wrapping and mailing. Sit right down now and fill in the 
coupon. The sooner you get starte d on the road to health 
ar d strength, the easier it will be to reach perfect manhood 
Don’t drag along one day longer—mail the covpon today. 


EARLE E. LIEDERMAN 








Dept. 2006, 305 Broadway, New York 








EARLE E. LIEDERMAN, 
Dept. 2006, 305 Broadway, New York City. 


Dear Sir:—I enclose herewith 10 cents, for which you are to send 
me, without any obligation on my part whatever, a copy of your 
latest book, “‘Muscular Development.” (Please write or print 
plainly). 

Name. 


Address 


Please Mention Popular Mechanics 


Pe aes 


Perfect hearing is now being restored in 
every condition of deafness or defectiv: 
Wa hearing from causes such as 


Relaxed or Sunken Drums, Roar- 
ing or Hissing Sounds, Perforated, 
Partially Destroyed Drums, etc 
2 ANE Wilson Common-Sense Ear Drums 


“Little Wireless Phones for the Ears” 


| require no medicine but effectively feplace what is lacking 





defective in the natural drums. They are simple devic« 
which the wearer easily fits into the ears where they are 
invisible. Soft, safe'and comfortable to wear at all times. 
Write today for our 168 page FREE book on DEAFNESS, 
giving you — particulars and plenty of testimonials, 
LSON EAR DRUM CO., Incorporated 
574 Inter- Southern Building LOUISVILLE, KY 


Don’t Wear 
a Truss 


Brooks’ Appliance, the 
modern scientific invention, the 
wonderful new discovery that 
relieves rupture, will be sent on 
trial. No obnoxious springs or 








& 
MR. C. E. BROOKS 


Brooks’ Rupture Appliance 


Has automatic Air Cushions. Binds and draws 
the broken parts together as you would a broken 
limb. No salves. No lies. Durable, cheap. Sent 
on trial to prove it. Protected by U. S. patents. 
Catalog and measure blanks mailed free. Send 
mame and address today. 

BROOKS APPLIANCE CO., 126F State St., Marshall, Mich. 


TOBACCO 


or SNUFF HABIT 


may be quickly overcome by simple, harm- 
less preparation. No matter whether you 
smoke cigars, cigarettes, pipe, chew or use 
snuff, this preparation is guaranteed to 
quickly free you of the tobacco habit: 
Sold on ‘NO CURE NO PAY’ plan. 
Costs only $1, if it cures—nothing if it 
Is. Full treatment sent on approval, 
Write Today 
DR. Cc. M. SIMPSON 
151W. 44TH ST., CLEVELAND, O, 


0 MORE BALD HEAD 


HEN our VACUUM CAP 
ie used a few minutes 
daily. We accept no pay 


until you have tried the Oap 
60 daye and are satisfied. The 
Vacuum Cap ie an appliance 
that drawe the blood to the Hair 
Roots and starts a new healthy 
crop of hair. It stops Dandruff, 
more the hair from falling out. 
Bought py Doctors and m who know that it is the only 
reasonable HAIR GROW! ER known to science. No Drugs 
Used. Write for application blank, testimonials. and 
booklet on “ HAIR,” sent sealed in plain envelope, FREE 


THE MODERN VACUUM CAP CO. 
M 559 BARCLAY, DENVER, COLO. 





























=~ VTwwe we ”™ 


aw", * 















POPULAR MECHANICS ADVERTISING SECTION 


Anarmy Lieutenant had two 
of his men settle a dispute by 
arranging for a “‘friendly” box- 
ing bout, witnessed by the er 
tire company. The men were evenly 
matched in size, but the one kRnew how 
to box, while the other did not. The 
exhibition was pitiful. The man who 
knew how landed his blows where 

— But it wasn’t the blows that 
1urt most—it was the shame of being 
unable todefend himself likeaman. 


er he 























o wants to 


be a Clever Boxer ” 


nmor Shift, the Stank 





1 you like to put the gloves on wit the best i 
in your club or gym, and more than hold yo s Prof M D 
You've got the strength, you’ve got the grit taught boxing t { N 
ive got the brains—and we'll furnish tl “know 00 pupils t t 
wv’; the professional training that will make you a is of t telling 
ever boxer in a very short while. \ ‘ll know tl the lessons. A ! f 
ws and guards used by the st sional tl ment 


» best prof 
nny Leonard Triple, the Jack Dempsey Triple, the them 1 rl 


y Ket el On tw 


how 


easily they mastered 





You'll know how to land these b! s, when to lar 
m, and re to land them; and it w tal i might 
ver boxer to get his blows past your g 1 \\ t 
In addition we'll teach you 15 jiu-jitsu holds. « } , 
to disarm an opponent, to throw r } 
m bel l, to bre his strangle | 1 tl : : 
ami G8 af te © ' Page History of Boxers: \ 
an + Of t t ids in wrest gt Hist 
etcher Scissor Hold, the Gotch Toe H . 
We'll e y¥ 1 three lively roun is of s } 
r daily 1 t Great exercise t ( \ 
1 c l Ta c 
And to build you up phy lly, we'll ¢ ‘ 
t et ‘ T ] t ling cxe » . 
nthetic Breathing (for lung deve t 
. B . Are Y ht —w l 
n Exercise (good for constipat ( : Send No Money *"", Fp 
t Ss < training tell y t t You have ten d to ¢ 1 keep tl 
lop w 1, how to put on « take « ‘ t, et ! et the enth of mo $ Car $t 
} ' ' . ; $7 D the 
Your tea Mars! Stillman, is an expert box coupon now to M , <3 4 1-206, 4¢ 
I lf, is ed this science tor rs H I rth Avenue, N Y 
=e == aw FREE APPROVAL cou PON aS SSS SS SSS SS SES SEES SSE SESS ESE ET 





See eee eeaes 


MARSHALL STILLMAN 


ASSOCIATION, Suite D-206, 461 Fourth Ave., New York 


You may send me for fre« examination the mplete Mars! st man ¢ ITs ] x 
extra instruction described abov I tive you my pledge that I willeitherr rn the ¢ 
the 15th of the following month—pr $5 (Canada S$ ntr 37 

BMG. ccocscecessevssssossevceecs 
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Autos-Tractors 


Spe ssies 
portunities 
for Students 


Graduates arn 
$150 to $400 
per Month 


Special Profit 
Sharing Plan 
Pays Your 
R.R. Fare 


Earn Your 
Room and Board 
While Learning 


8000 
Graduates 


Oldest School 
in 
Western America 


Three Bis 
Building 


Complete 
Instruction 


Auto Repairing 
Ignition Work 
Battery Work 
Driving 
Machine Practice 
Vulcanizing’ 
Tractioneering 





NATIONAL AVTRGTIVE scHOOL 


825 So. Figueroa St., Los Angeles 


POPULAR MECHANICS ADVERTISING SECTION 


Come to Los Angeles this 
Summer and enroll with 
Western America’s Largest 
Auto-Tractor School—in a 
few weeks you will be 
capable of earning from 
$100 to $400 per month as 
a skilled, trained mechanic. 

There are bigger opportunities 
than ever before in Southern 
California. With thousands of 
miles of perfect motor highways 
there are hundreds of ideal loca- 
tions where skilled auto mechanics 
can open up @ garage or service 
station and make big money. 
Write for full information—let us 
tell you of the many ways our 
graduates have been placed on the 
Road of Success and Accomplish- 
ment. 

The N. A. S. Course covers 
every phase of auto instruction. 
You are guaranteed thorough, 
practical training. 

Our graduates in biggest 
demand. One low tuition fee 
covers unlimited instruction in 
every Department. Summer en- 
rollment now on, Write for full 
information. Our Catalog is pro- 
fusely illustrated with school 
views, describes thoroly the elab- 
orate Course available and tells 
how you can LEARN quickly 
without a large outlay of cash. 


Send for FREE BOOK 


Free Catalog of 
Facts sent to 

any Ambitious 

Man POST- 
PAID. Send in your 
request TODAY. 











Do you know that Clear-Tone 
—the wonder-working lotion— 
used like toilet water— 


Clears Your Skin 


of Pimples, Blackheads, Acne 
Eruptions, Enlarged Pores, Oily or 
Shiny Skin? Elegant after Shaving. 
Indispensible for sensitive, refined women. 


GUARANTEED to banish unsightly blemishes easily 
and guickly, and leave the skin clear and smooth, 





“<A Clear-Tone Skin’’ 


This Free Booklet tells how you can easily 
and quickly at home obtain a clear skin, free from all 
blemishes, like Nature intended you to have. Thousands 
of copies of this interesting book distributed monthly. 


Clear- Tone i8 2°t 4 cure-all or a mail-order 


treatment, but a scientific, reli- 
able SKIN LOTION, perfected after 15 years personal experi- 
ence by Mr. E. 8. Give ns, who knows every embarrassment 
one has tosuffer with a bad complexion. Endorsed and pre- 
scribed by physicians, druggists, and thousands of enthusi- 
astic users, and sold on a direct and positive guarantee of 
absolute satisfaction or mone y back! The marvel of Clear-Tone 
is that it clears the complexion so quickly,no matter the cause. 


Clear-Tone has had an unprecedented success as 
———e OVidlenced by the thousands of voluntary 
letters written by men and women who had very bad blemishes 
and tried various soaps, ointments and doctors without relief. 


READ THESE LETTERS! 

From U. S. Hospital--"‘ Find myself improving wonderfully. 
Anyone I see that has skin trouble your wonderful Clear-Tone 
will be recommended. C.A.Rein,U.S.Hos.41,Sta.Island,N.Y. 

From a Barber--*‘ Have been a barber for 30 years and never 
saw anything as good as Clear-Tone. All barbers should know 
about it.”” Otto Van Burin, Kansas City, Mo. 

From a Musician--‘‘I am obliged to be in publica great deal 
and my complexion was a great embarrassment. Cle ar-Tone 
improved me so greatly that I strongly recommend it.”’ C.H. 
Lindeman, Steubenville, Ohio. 

From a Lady--** I cannot thank you enough for all the good 
it has done me. One bottle has ck ared my face wonder. ally nd 








--Miss Mary Yonks, Haverstraw, Y 

From a Soldier--"" it is certainly wond le atl. ” Louis Langer, 
Troop F, 3d Cavalry, Ft. Ethan Allen 

From a Flyer-- ‘Cleared my face of be ne.”” H. J. Howald, 

H. Station, Pensacola, Fla 

yA Amazed--"‘Hasc leare d my skin completely of pimple 3 
and blackheads. Everybody who sees me is amazed.”’ R. R. 
Wilson, Pearson, Ga. 

Thousands of Others--men and women--praise Clear-Tone. 
We’ll gladly send copies of most interesting testimonials. 


yp Simply send name today for FREE booklet 

FREE! “@ Clear-Tone Skin,” telling how | cure a 
myself after being afflicted for 15 years and 

my $1,000 guarantee to clear your skin of the above blemishes. 


E. S$. GIVENS, 128 Chemical Bidg., Kansas City, Mo. 
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Tobacco Is Hurting You 


Look at the facts square in the face, Mr. Tobacco User. You may think 
tobacco is not hurting you. 

That is because you haven’t as yet, perhaps, felt the effects of the nicotine poison in YOUR 
system. For you know that nicotine, as absorbed into the system through smoking and chew- 
ing tobacco, is a slow working poison. Slow, yes—but sure. 


Tobacco is lowering your efficiency. It When your hands begin to tremble— 

slows amandown. Makes it harder for you 24 Your appetite begins to fail i 
: - ° », and your heart seems to “‘skip a beat” now and then— 

to concentrate your mind on your work. You and slight exertion makes you short of breath— 
haven’t near the amount of ‘‘pep’’ and energy tise yon Deve a right to suspect that 
10 1 ( ‘ 70% , s . sine i | oo is getting the upper hand. 
you would h ive if you toppe d using it. Phe re’s Any well-informed doctor will tell you thet these are 
many a man twice as old as you in years who's twice as _— only a few of many symptoms of tobacco poisoning 
young in energy, simply because he lets tobacco alone. And YOU know that the use of tobacco in any form 

Some day you will realize to what an alarming extent is an expensive, utterly useless habit. You know you 
tobacco has undermined your system. ought to quit. 


Tobacco Habit Banished 


Let Us Help You 


It dosen't make a particle of difference whether you’ve been a user of tobacco 
for a single month or 50 years, or how much you use, or in what form you use it— 
whether you smoke cigars, cigarettes, pipe, chew plug or fine cut or use snuff— 
Tobacco Redeemer will positively remove all craving for tobacco in any formin 
a very fewdays. Not the slightest shock to the nervous system. Your tobacco 
craving will usually begin to decrease after the very first dose—there’s no 
long waiting for results. 

obacco Redeemer contains no habit-forming drugs of any kind and is 
marvelously quick, scientific and thoroughly reliable. 

It is in no sense a substitute for tobacco, After finishing 
the treatment you have absolutely no desire to use tobacco again 
or to continue the use of the remedy. It helps to quiet the 
nerves and make you feel better in every way. 

Asingle trial will convince 
Results Guaranteed *::°"6:""5" 
n v- ack 


‘ 


jara 
oes with each full treatment. We will refund every cent you pay for 





NEWELL PHARMACAL CO. 
Dept. 300 St. Louis, Mo, 


reatment if after taking it acco,ding tothe easy-to-follow d rectior 
should fail to banish the tobacco habit completely 


Let us send you our free booklet on 
SEND Coupon for fhe “icaily virects of tobac 
gether with testimonial letters from 
Free Proof men allover the country telling how 
they have been absolutely freed from the tobacco habit by this simple i 
ome treatment. You could not ask for stronger proof that Tobacco 
Redeemer wil! free you from the habit than the evidence we will giadly 


send on request. Just mail the coupon—or a postal will do is 


NEWELL PHARMACAL CO. B street and No 
Dept. 300 @:. Leas. Mo. B 


ng, 
t ‘ 
or your free booklet regarding the tobacco habit anc 
to 


proof that Tobacco Redeemer will positively free me 
from the tobacco habitor my money will be refunded 


i] Please send, without obligating mein any way 








Town 
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Succeed 


“What other men have done with the help of the 
International Correspondence Schools, 1 can do. If the 
1. C. S. have raised the rating of other men, they can 
raise mine. If they have helped others to advance, they 
can help me. To me,1.C.S. means, ‘I CAN SUCCEED.’ ” 

Make up your mind now that not another day shall 
pass until you have made your start toward success. 
Simply say “I Will,” and the I. C. S. will come to you 
with the very help you need. Whether you’re a seaman, 
fireman, electrician, or in the yeoman branch of the 
service—there’s a higher rating ahead and the I. C. S. 
will help you attain it. No matter what schooling you 
had before joining the Navy, or how little time or 
money you may have, the I. C. S. will meet your re- 
quirements by a suitable course of study. 

Hundreds of thousands of 
through I. C. 8. 


ambitious men have achieved success 
help in the past 29 years—over 130,000 are now 
studying, getting ready for the big jobs ahead, Join them and 
make your life something to be proud of—you can do it. 

Mark and mail the coupon TODAY and find out how; it won't 
obligate you in the least 


—— i or = TEAR OUT HE FE meee ce cee eee eee ee 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 5537-C SCRANTON, PA. 
Please send me full information about how I can 
qualify for the position before which I mark X. 
C) Civil Engineering 
LJ Mechanical Engineering 
() Stationary Engineering 


We can help you to prepare 
for examinations for: 











2 > 
|} COMMISSIONED OFFICER |.3] /) Ship Drafting 
_) WARRANT OFFICER 3] 5 Drafting 
| ACTING PAY CLERK 4 eet 
) ELECTRICAL SCHOOL 3 s Civil Service 
: = ustrating 
NAVIGATION *) Bacwerusine 
3 ookkeepin 
MARINE ENGINEERING E {J Seenegeasie 
} Electrical Engineering =| LC) Banking 
pisoute Lighting = i. private _ocsomey 
nterior iring =! C) Englis re ry 
Marine Gas Engineering = 0) sed — F 
Motor Boat Operator (0 Spanish 
Name — 
Present 
Rating- — Ts Ul es ara 
Ship or 
Station a 
City _—_ State 





a-1-m 
Please 
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Learn Commercial Art 


A good photographic illustration in an automobile catalog 
tells the story more forcibly than words. All manufacturers 
issue catalogs. Automobiles, machinery, tires, plumbing, 
fashions, furs, clothing—every booklet or magazine requires 
our work. Commercial retouchers are in demand by engrav- 
ers, printers, advertisers and manufacturers. We teach you 


Commercial Art for Advertising 


Earn $50.00 to $100.00 per Week 


by simple Home Study method. Anyone can master this work 
whether he has a knowledge of art or not Our school is the 
result of the great demand for men and women to do this work 








Send for free booklet explaining course tn detail and see 
what our students are doing. This ts your opportuntly. 
The Commercial Art Studio Company, 
224 Plymouth Building, Cleveland, Ohio. 













ATVIG NG SHU CIMCON ae smU Te 


Earn while learning. Most practical watch school 
Individual instructions. Graduates in great demand. Book {ree 
Chicago School of Watchmaking, Dept. 20, State-Lake Bldg. Chicage 


HOW TO BECOME A 


PROFESSIONAL 
PHOTOGRAPHER 


Earning $35 to $125 a Week 


An interesting illustrated booklet 
on choosing a vocation, the exceptior 
pportunities Photos raphy offers you and how to avail yourself of 
these advantages. 


Motion Picture — Commercial — Portraiture 
Three months’ course. Practical instruction. Modern equipment 
Day or evening classes Easy terms. Cameras and mater 
furnished free. Call or write for Catalog Ne. 49 

N. Y. INSTITUTE OF PHOTOGRAPHY 
141 W. 36th St.,N. Y — or 505 State St., Brooklyn 


LEARNED EASILY 
AND QUICKLY! 


Also FRENCH and ITALIAN 

Another language will enable y« ya to mal @ more money—-whether 
you are sucuaniegek enamaiaae. sus x woman, boy or gir! 
A Few Spare Minutes Can Increase Your Inceme 
Learning a new language by the — thal Languag Phor 
Method, is as easy as learning a n tune. St — n y 
are in the mood—in the comfort of 5 r own 
own phonograph , you can talk, read and 7" ral 
French or Italian. 


ROSENTHAL LANGUAGE PHONE METHOD 


makes rapid progress possib 








fre 








fessions 


whe 


on you 
Spanish, 


Any number of people can learn at the ~—y 
time—the whole family or groups of friends 
FRE 64-Page Book. It shows how easy, in- 

teresting, aud profitable it is to learn a 
foreign language; and explains Dr. Rosenthal’s 
world-famous method of quick study Also de- 
tails of FREE Trial offer. Send a postal—to-day. 


FUNK & WAGNALLS COMPANY 
462 Hess Building, 354 Fourth Ave.,N. Y. 
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‘athome ELECTRICITY 


From a man who has taught personally upwards of 1,000 men 


The Wortd Technical Institute announces the Streuber 
Course on Practical Electrical Engineering, a Study 
Course Without Higher Mathematics 


Perfection Reached in Teaching Electricity 


Perfection in teaching the practical side of electricity by the home study 
method has been reached. A quarter of a century was required in 
which to perfect the automobile. Thousands of models were discarded before 


yerfection was reached. It is the same with the methods of teaching electirice 
ty. Old methods will not do. 


Earn $12 to $15 per Day--R. G. Streuber Will 
Tell You How Few if any authors or teachers in America are better 


qualified to teach you the practical side of electricity. 
Streuber worked from the ground up in the electrical world—started as 


















moving picture operator, then became lineman, draftsman, electrician, Po 
expert He was layout draftsman in the Switchboard Engineering a 
Department of the Westinghouse Company, and then electrical engi- 
neer for the National Conduit and Cable Co. His unusual knowl- a’ 
edge of the practical side of electricity brought him into the posi- OF _ 
tion of instructor for one of America’s leading resident electrical eo 
schools, where he taught upwards of 1000 men from fifteen to y WORLD 
fifty yearsof age. He divulges to his students all the secrets # TECHNICAL 
of success, and tells them what they must know to earn x INSTITUTE 
$12 to $15 per day. 

Fuller oe . 


- 

Free Coupon Brings the Facts or" Jorsey City, N. 
Any man from 15 to 50, regardiess of location, educa- So 

tion or means, should know the facts about the Streuber “ a Gentlemen: — Send to 

Course at once. Find out now just how quickly R. G  ° A 1 t 

Streuber, E.E., can piace you in the higher paid class. 


ae paid and free of ‘charge, 

Return the coupon today--NOW og full “deta regar oun the 

WORLD TECHNICAL 
INSTITUTE 

Fuller Building Sr 

JERSEY CITY, N. J. 


Also 
Shept 
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me lImmediatel 








ical Eng 





Course Witho ut "Highs 








ed in the § ‘A 4p - 
Education System. PA AGATOBE cocccccccccccccccccccececccceces 


See eee OFFER 7S 000 SALARIES- 


Ukulele outfit. Ukulele including case and self-instruc- 














»fte = ‘ 
gi~-t Poy tye to 85,0 sgt are lars arr wasted antuslly because ff i 
JOSEF DEULIN Yietir Maker and Rope of cheaper wraye to chip. You can bers trate expert’ slop eakes 
ing for the Fiddie”" ae big money for yc weal, T =n ds of men now ded 





Dept. U 1414 iaiean” DETROIT, MICH. 








nee 
New hom a ptudy Actual 

. "aa Learn at Home—Book Free P:-'c"s0"s Ss 
9 tified Traff Manage You can very soon q a ndid traffic 

You Believe in Signs? a Write q ek f for big -* ilustr sted book jesc rit ne thi wonderful 







































+ complete course of instruction, enabling any one to 
Gilding, Commercial Art and Tricks of the Trade 
that teach you everything about auto- 


earn to paint good signs. 
Contains 100 oo ts and designs. Cloth bound, 
price $1.00 postp 
J. S. OGILVIE "PUBLISHING CO., 577 Rose Street, Re 
ew ork. 
The Automobile Instructor | 3 
mobiles. The book that tells it ALL. 


training in deta 

WHY NOT MAKE YOUR OWN either for your business American Commerce Association Dont. WonemcAGe, Wee 

or for others? 

Contents: Alphabets, Composition, Color Combina- 

tions, How to Mix Paints, Show Cards, Window Signs, 

Properly Trained ny Earn $100 a > ont up. 

By Clyde H. Pratt, President of the Cleveland Automobile School —— Both College— —a Department of t! yer Both 
The Automobile Instructor 

« cty of Auto RB. Se M366 Member Nat’! 


Our Book How to Paint Signs and Show Cards gives 

janners, Board and Wall Signs, Ready Made Letters, 

16 Easy Lessons qe ea ie te dnae, deiioe your’ thlent 
ut engines Ts 


INSTRUCTOR 


CLYDE-H-PRATT 


ations, cloth bound 
send edition just. out. 
tudy, — roo 
teur and expe my 
ire to mas aan able oe feat ‘le profess 
LEARN AT HOME HOW TO. ‘DRIVE 
AND REPAIR ALL CARS 
Invaiuable pointers for every car owner, driver, 
garage eo ar drepair man. A ed by Cleve- 
er au Schools and by Boards Ne 
ir standard text-book. Th 
your auto inqui ries FREE. 
ua ‘anteed to be just what you want 
or your money back 


Price, postpaid,- - . $2.00 MEAT 
Shrewesbury Publishing Co. oszs qos! Chicago, U.S. A. 


RUMORS | eters the Vnecd iste ahi Cea ovel ee 


| 
| 





inte sting prot ion, eq y pen to both 





m<¢ \ i ict 
Get facts before you | hool. Get 
our special | kl et, a? “Y our Opportunity -- 
for half the cost l 

MEYER BOTH COLLEGE 
of COMMERCIAL ART 
Michigan Ave. at 20th St. 
Dept. 16 CHICAGO, ILL. 
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High School 
Course in 


Two Years! 
You Want to Earn Big Money! 


And you will not be satisfied unless you earn stead 
motion, But are you prepared for the job ahead at yout 
Do you measure up to the standard that insures success? 
For a more responsible position a fairly good education is 
necessary. To write a sensible business letter, to prepare 
estimates, to figure cost and to compute interest, you 
must have acertain amount of preparation. All this you 
must be able to do before you will earn promotion, 
Many business houses hire no men whose general know- 
ledge is not equal to a high school course. Why? Because 
big business refuses to burden itself with men who are 
‘ barredfrom promotion bythelack ofelementary education. 


Can You Qualify for a Better Position 


V’e have a plan whereby you can. Wecan give you acom- 
plete but simplified high school course in two years, giving 
you all the essentials that form the foundation of practical 
business. It will prepare you to hold your own where 
competition is keen and exacting. Do not doubt your abili- 
ty, but make up your mind to it and you will soon have 
the seqnieeeee that will bring you success and big 
money. YOU CAN DOIT. 
Let us show you how to get on the road to success. It will 
not cost youa single working hour. We are so sure of be- 
ing able to help you that we will cheerfully return to you, 
at the end of ten lessons, every cent you sent us if you are not ab- 
solutely satisfied. hat fairer offer can we make you? Write 
today. It costs you nothing but a stamp. 
AMERICAN SCHOOL 
Dept. H-A 74, Drexel Ave. and 58th St., 


=e ee oe = 


Chicago 





Explain how I can qualify for position checked: 


| 
$5,000 to 615, 000) 


Building Contract tor. 
$5,000 to $10, 000! 

..Autemobile FE ngine er. 
$4,000 to $10,00( 

Automobile Re airman. 


..Civil Engineer. 
$5,000 to $15,000 
.@tructural Eng gineer 
$4,000 to $10, 000). 
....Jusiness Manager, 
$5,000 to #15 ,00 


Certified Public y Pat nen @ 
$7,000 to $15,000 ; 


..Accountant ar vd Auditor. 
500 to @7,000| 
..Draftsman and Designe r. 


500 to $4, 000 
$4,000 t0$10,000| 


|. 


.Electrical a moa 


General Education. 
none year 


to $4,000 
] 


$5,000 to $15,000 


....Mechanical Enginee 


> 
$4,000 to $10,000 


... Shop Superintendent. 


$3,000 to $7,000 
Employment Manager. 
$4,000 to $10,000 
Steam Enginee 
$2,000 to 84,000 


.Foreman’s Course 


$2,000 to 84,000 
Sanitary Engineer. 
$2,000 to 85,000 
elephone Engineer. 
$2,500 to $5,000 


.. Telegraph Engineer. 


$2,500 to 85,000 


...High School Graduate. 


In two — 
Fire Insurance Expe 
$3,000 Rocio, 000 


Dept. H-A 74 


Name 








} Address. 
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Tobacco Habit Banished 
In 10 to 24 Hours 


Are you a Tobacco Slave? 
If so you can relieve yourself in- 
side of 10 to 24 hours with the 
greatest Discovery: of Science 
for those who are addicted to 
Nicotine Slavery. 


TOBACCO ABSTAINER 


removes all desire for Pipe, 
Cigars or Cigarettes, Tobacco 
Chewing or Snuff Using. You 
quickly lose all craving for the 
filthy, deadly and expensive 
habit. TOBACCO ABSTAIN- 
ER does its work ny and 
Builds Up Your System while 
eliminating the poison. 





Tobacco Abstainer 
Not a Substitute 


TOBACCO ABSTAIN- 
ER is not something to 
take the place of tobac- 
co, but a Treatment to 
Remove all Desire and 
Craving. TOBACCO 
ABSTAINER is abso- 
lutely Harmless. Try- 
ing to quit by will- 
power alone is never a 
success—it is also a ter- 
rible shock to your 
nervous system. TO- 
BACCO ABSTAINER 
Makes Tobaco Quit 
You. 


We Guarantee 


Relief 


Tobacco Abstainer 
is sold under an 
Iron-Clad Guaran- 
tee that it will do 
its work. Write TO- 
DAY for our sree 
Book explaining 
how TOBACCO 
ABSTAINER will 
FREE YOU from 
the habit. 


Herwin Pharmacal Co. 
Dept. 7, St. Louis, Mo. 
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Learn Motor Mechanics NOW: 


Enter the Business This Summer /* 


EVEN weeks of big shop standard training at this school makes 
you a skilled motor mechanic—ready to make good in the 
best paying jobs). COME NOW. Take advantage of the big a a 
immediate demand for men trained in this business. Garages gE a 
everywhere offer big pay for reliable men. On the farms 


and for road building there is an unprecedented need for j= a 
tractor operators. f eA. if} 


Learn by Big Shop Standards—Thoroughly (eas 


—in 7Weeks. Here you put on overalls 

and learn by doing—every detail of the care, repair Here you learn the fine points of the business. 

and operation of auto, truck, tractor, stationary gas Experienced garage men come here for complete 
engines and aeroplane mechanics. You work with training. We teach you the big shop systems to 
complete modern equipment and latest motors in- detect any trouble instantly and repair it without 
cluding the Liberty. No unnecessary lectures. tinkering. Our test and trouble work alone is 
Special Business Course. Your choice of a “orth the price of the entire course. No educa- 
thorough business training or Bookkeeping and shop om = > rience required. Noagelimit. Life 
management as part of regular course. Sa a ee 4 


ze ; ; Y.M.C.A. Membership immine pool. box. Ys 
Bis. Free Book Valuable information ing, gym., etc. Noextra aie : ’ 


about the opportunities , “ | = - 
in Motor Mechanics and our Big Shop Standards of ' ‘ <0, ks NA Stare” F 
instruction. Fill out the coupon and mail it today. mi EEE: Pi 


—4 





a 


SACO se -»” Henness 
Kross 


: Lett igrminatomel er Oe yy President. 
. Sy We ona cis sped 7 lowa State Auto 
: m* a ig LD Y" & Tractor Sc hool, 
Quality.» eae Lane i ae iii” 739 Nebraska St. 
School P's Ga saa ye Sioux City, lowa 
Please send FREE book, 





the co yuntry 


SAVE YOUR BODY' 


Conserve Your Health and Efficiency First 


“1 Would Not Part with it for $10,000” 


So writes an enthusiastic, grateful customer. “Worth J 
more than a farm,” says another. In like manner 
testify over 100,000 people who have worn it. 


The Natural 
Body Brace 


Overcomes WEAKNESS and ORGANIC 
AILMENTS of WOMEN AND MEN. 
Develops erect, graceful figure. 

Brings restful relief, comfort, ability to 
do things, health and strength. 


Wear It30 Days Free at Our Expense 


Does away with the strain and pain of standing and walk- 

ing; replaces and supports r laced internal organs; 
reduces enlarged abdomen; straigtitens and strengthens 

the back: corrects stooping shoulders; develops lungs, 
chest and bust: relieves backache, curvatures, nervousness 
ruptures, constipation, afte: effects of flu. Comfortable and 
easy to wear. 


Keep Yourself Fit tite, ‘xc? and read our very liberal proposition 


HOWARD C. RASH, Pres. Natural Body Brace Co. 


223 Rash Building SALINA, KANSAS 
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“On the Trail 
to Santa Fe’ 


is a fascinating, thrilling Western story 
that begins in the June AMERICAN Boy. 
It’s about a boy’s experiences in pioneer 
days with a caravan of white-topped 
prairie schooners; how he had to watch 
by night for cattle rustlers and “bad 
Indians’”—Navajos. 

Talk about sport! Ellis Parker But- 
ler’s Jibby Jones is a gloom-killer for 
fair. About a boy, a new-comer to Birch 
Island in the Mississippi—pearl mussel 
hunting in the river, and some situa- 
tions that’ll beat any movie comic. 

Another Royal Northwest Mounted 
Police story, Zhe Man Who Chased 
Ghost—a midnight gallop over winding, 
shadow-haunted roads after a phan- 
tom rider—and then some. 

sill” Tilden, the world’s tennis cham- 
pion—‘“the greatest tennis player that 
ever lived’”’—tells how to polish up your 
own game. 

This is just a part of all you get in 
this AMERICAN Boy. Start with this big 
June number. Get it from your news- 
dealer. Or send the coupon and get 
Tue American Boy every month by 
mail. $2.50 a year by Mail 

25c a copy on news-stands 


No. 261 American Bidg., Detroit, mick, 
Herewith find $2.50 Please nd 
AMERICAN BOY for one year, beginning 
with current issue, to 
5 Name 


a Address 


THE SPRAGUE PUBLISHING C 
THE 








BE 
AN 
ARTIST 


CHECK FROM 
MAGAZINE 


14-YEAR-OLD BOY 


The above cartoon was drawn by Master Bob Brennan of the 
Washington School of Art. Bob writes that he is selling his 
work and that he is cartoonist on a small paper in Evansville, 
Ind.’ He is but one of our many students and graduates who are 
making money 4s cartoonists, illustrators and designers, 


LEARN BY MAIL AT HOME! 
By our new method of teaching drawing by mail you can learn 
in your own home in a short time. Get into this fascinating 
work yourself and earn $50 to $100 or more per week! The 
study is fascinating. Only a few minutes aday! Have your 
own studio or secure high-salaried position. Or work in spare 
time. Many st = nts earn while they are learning. 


FRE BOOK AND ARTISTS’ 

OUTFIT! WRITE TODAY 
A complete outfit Free to all new students. Includes everything 
required to produce hundreds of dollars’ worth of pictures. 
Write today. Special terms to a limited number of new stu- 
dents. Mail postal or letter for beautiful Free Booklet, ‘‘How 
toJBecome an Artist,’ filled with|drawings and full particu- 
lars of our extraordinary offer. Do it now—before you forget. 


WASHINGTON SCHOOL OF ART, Inc. 
Room 1631 Marden Building, Washington, D. C, 














-—Electricity—— 


A practical training in this great profession will make your suc- 
cessful future a certainty. We teach all branches of Electrical 
Science and Engineering, specializing in training young men for 


ELECTRICAL ENGINEERING 
With B. S. Degree in 3 Years 
Electrotechnics—12 to 36 months. Electrical and Mechanical 

Drafting—6 to 12 months. Automotive 
Electricity—3 months. Armature Winding 
and Motor-Generator Repair—3 to 6 months’ 

course. Practical Electricity—6 months. 


A place for every student. Write for latest 
catalog; mention age and education. New 
term soon starting. 


SCHOOL OF ENGINEERING 


a PM-6, 373 Broadway, Milwaukee, Wis. 




















Please Mention Popular Mechanics 





Learn Photography 


Good-paying positions in the best studios of the country 
await men and women who prepare themselves now. For 
25 years we have successfully taught 
Photography, Fhote-Engraving and Three-Color Work 
ur graduates carn $3 $100 a week. We assist them to secure 
these positions. Now te he time to fit yourself for an advanced 
position at better pay. Terms easy; living inexpensive, Largest 
and best school of its kind. Write for catalog soday. | 
ILLINOIS COLLEGE OF PHOTOGRAPHY 
Box P, 999 Wabash Ave. Effingham, Illinois 
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Nas 
aes THE 
FINEST 
EQUIP- 
MENT 


TRA “IN THE GREAT AN (3 
SHOPS OF 


Come With Us For 98 Days 


lectricity is the profession for you. It is QUICK pay and BIG pay. : 
you are confident, you can start right in, without losing a minute, making more money 
than you ever saw beforein your life. There are ihewnnds of big ‘ase —EVERY- 
WHERE—and a PRACTICALLY TRAINED MAN can 


EARN $65. 00 TO $175.00 A WEEK 


rid at turn Paar, aay lett gyi vate pr ellageenamieagy ecg 
training sy tem (perfected by 22 years’ experic! that saves two-thirds of ; 
irned out t] ands of tl competent men—Coyne-Trained 1 
1 to come here for 98 da NOW- tay nger if you wish, ABSOLUTELY 
y 
‘COYNE Tonining Complete Earn Whiie You Learn 
er y a BACLUSIVE advantages here $100,000 worth Don't wait to ‘ | : 
I MASSIVE trical apparatus is rese I i 
Too. & i quickly because, you work na class of 
ONE withes pecial instruct rte Rely you n our immense 
1 modern equipment of dynamos, switchboards, generators, é vol evening 
ower plants, et When y ms graduate you KNOW your hee Ry hg rl 
usiness, for you have DONE everything in a practical way iiieaiaaih, “eas cam te ow ae 
REE Busines Management \ COYNE 
a ' TRADE AND 
© ig oe ereegggaa seo ENGINEERING 
sllv trained , SCHOOLS 
50 \ 
1 busine 


aa 
atalog S 
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Xe 4 <5 
ev: Name 
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Address 


Vechasr 
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“Look At Him Today!” 


tha . . 
51x years ago he started in here just as you 


are doing. Now he’s General Manager and 
makes more in a day than he used to make in 
a week. ‘Lhe first week he was here he began 
to train for the job ahead by studying in spare 
time with the International Correspondence 
Schools. Inside of six months he got his first 
You’ve got the same chance he 
had, young man. Follow his example. ° 
ip some I. C. 


pre ymot ion. 


Lake 
What you 


up to you.” 


». course right away. 
are six years from now is entirely 


This is the story of thousands of successful men. 
They did their work well, and insparetime, withI.C.S. 
help, trained themselves for advancement. 
the thing for you todo. Whatever your cho 
may be, t 
youright 


‘That’s 
en work 

re isan I, C. S. Course that will prepare 
at home fora better position with bigger pay. 


than 130,000 men are getting ready for pro- 
motion 1 t now in the I. C. S. way. Let us tell 
you what we are doing for th id what we can do 
for you. ‘The way to find out is easy. Just mark 


and mail this coupon. 


V———— ee eee eee TEAR OUT HERE eee eee eee oot Ge Gee 


RNATIONAL CORRESPONDENCE SCHOOLS 
BOX —W538.C SCRANTON, PA. 


Explain, withou obligating r ! wi an qualify for the position, 
. Y ~ rewrt hl 
or in the : subj hae oN 
C) ELECTRICAL, ENGINE) 4 
f al: lectric Lighting and! 
Electric Wiring 


1BOORK: EPER 
Stenographer and Typist 
+. Private Secretary 








}) Telegraph Engineer ) Business Correspondent 
C Telephone Work } Commercial Law 
f) MECHANICAL ENGINEER bd }Cert. Pubiic Accountant 
[ Mechanical Draftsman 3 Railway Accountant 
a Machine Shop Practice me ] ADVERTISING 
L] Toolmaker e ] Window Trim: 
[) Gas Engine Operating 3 Show Card and Sign Ptg 
fC) ctviL — egeee } SALESMAN SHIP 
Surveying anc apping “ = VICI 
FO MINE FOREMAN ORENGINEER [7c] LJ CIVIL SERVICE 
~} Railway sil Cler 
[STATIONARY ENGINEER a AGRICULTURE 
} oe . come E ] Poultry Raising 
a) 5 ARC HIT ECT <a Railroad Position 
a 5 BUSINESS MANAGEMENT 
| Contractor and Builder . AFFIC MANAGER 
) Architectural Draftsman =| UTR AN/ y 
} » Ide J JAUTOMOBILES 
LJ ¢ oncrete Builder = 4 Oe NGLISH 
Structural Engineer a }Goc 
Hr *LUMBING AND HEATING Common Schoo! Subjects 
[| Sheet Metal Worker JILLUSTRATING _ | 
t) Textile Overseer or Supt. Cartooning ) Spanish 
"| CHEMIST Mathematics _' Teacher 
- Pharmacy Navigation | Banking 


Name 
Pre t . 
Occupat A 
Street 
and N 








 ——— State— 
Canadians may send th to International 
Correspondence « hools ( anadi in, Ph imite d, Montreal, Canada 
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Just send me your 
name, age, occupa- 
tion and address 
and I will send you 
my Free book on 


Scientific 
Boxing 


explaining exactly 
what my home 
course in Boxing 
and Physical Train- 
ing contains. 


Gibbons Athletic 
\a Association 
\' Dept. C { 


>, METROPOLITAN THEATRE BLDG. 
- St. Paul, Minn. 
yn 


, 4 ee 
SCIENTIFIC BORING 


Become @ Specialist in 


ccountancy 


Write today for particulars of the 
most unusual course of its kindin existence, 
Learn how you may get a thorough training in this re- 
garkably profitabl er rote ssion and besides become a specialist in any 
nch you may elect P. A. instructors of pichest standing. 
FREE BUOK tells just mee you want to know. Addre 
international Accountants Society, Inc. 
Dept. 643 2626 S. Michigan Ave. Chicago, tll. 


Learn to Dance 


























-Tr One Step, Tw -Step, 
Walte , yr ] st Ip-to-t ¢ ietv 
ir by the w ndete Peak 
Sentoan of 121 
ie naoam Method. ha learned; 1 
nec 1eCE , 1¢ece abs 
“Write for Special Dab te my Send today tor I 
low offer. 


WILLIAM CHANDLER PEAK, M. B 
Rocm 27 737 Broadway, Chicsgo, I 
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“Show me a man who is utilizing his spare hours to improve his education and | will say 
‘There is a man who will make good and go far’.’’—Charles M. Schwab. 














One Year Ago He Was a Bookkeeper 


Aye illustration tells the story of what training 
)fora man. From the high stool of a book- 

epe r to the mahogany desk of the Man Who 
rects—the Higher Accountant with big pay anda 
rivate office, who now gives orders where he used 
take them—all accomplished thru specialized 

1ining acquired dur- 


examination, to hold an executive position or t 

enter the public accounting field as a Consulting 
Expert. By the LaSalle Problem Method _ uu lear? 
to do by doing. You work out the actual problem 

that must be solved daily by the expert accountant 
This is the practical way to learn; when you take an 
important position y 





y spare time at home. 
Are you content to 
iina bookkeeper— 
rk — correspondent 
merely one of the 
fice help’*— or are 
u ambitious to stand 
t from the other men 
your organization? 
\n important position 
ll be open; waiting 
for you when you are 
ready to fill it. Have 
you the will power tq 
vesome of yourspare 
e to preparation? 
No man can go far 
without training. No 
utter how bright you 
iy be, your natural abilities must be turned into 
right track before you can run swift and sure to 
the goalof success. The trained man always has the 
ill when someone is needed to carry large re- 
ponsibilities. 


Be An Expert Accountant 


Spare time training is the practical stepping-stone 
to mastery of business analysis. Clerks, bookkeep- 
rs, stenographers, corre sponde nts, salesmen, and 
thers, can progress rapidly to important account- 
ng positions, and do it without interference with 
their business duties. The positions in this field pay 
from 33,000 to 310,000 or more a year. 


Train at Home by the 
LaSalle Problem Method 


LaSalle’s experts will give you a thoro training 
mail in Higher Accounting while you hold you 
esent position. The course is under the personal 
pervision of William B. Castenholz, A. M., C. P. 
\., former Comptroller and Instructor, University 
f Illinois; Director of the Illinois Society of Certi 
d Public Accountants, and of the National Asso- 








n of Cost Acco untants. He is assisted by a 

ge staff of Certified Public Accountants, includ- 
members « f the American Institute of Account- 

ts. You will learn from these Accounting experts 
underlying pring iples of modern Business Anal 

s and Organization, Accounting, Auditing, Cost 
\ccounting, Commercial Law ra Financial Man 
ement, Income Tax work, etc. LaSalle ac t 


\cy training will prepare you to pass the C. P. A 





Dept. 664-HR 


are perfectly at home 
in the work from the 
very beginning. 

As many as SOt 
2,000 LaSalle men ars 
to be found in each of 
such organizations as 
Standard Oil Co., Ford 
Motor Co., U. S. Ste« 
Corporation, Swift & 
Co., Pennsylvania Sys- 
tem, Internationa! 
Harvester Co., Armour 
& Co., Baltimore & 
Ohio R. R. 

Enrolled wit! 
LaSalle, you not only 
get the benefit of thor 
instruction from ex 
perts, but you are entitled to the use of our con 
sulting service, which brings free advice from our 
staff on any business problem whenever you need 
such assistance. 


Send the Coupon 
Right here and now is your “‘entering wedge” to a higher 
position \ real portunity for betterment faces you. Mark 





and mail the coupon | wand we w end full particulars 
also a free copy of **Ten Years’ Promot in One,” the t 
that ha tarted re than 270,000 ambitious men on the r 
to success. Send for your vi 


LASALLE EXTENSION UNIVERSITY 
¢ rgest sine a Institution in ti 


Chicago, Illinois 


Please send me catalog and { nformation regarding tl 
c urse | i 1 rvice I have mar 1 wi n X below ¢ 
Ten Years’ Pr tion in One.” 
CBlitherdc- ( Training for posit is Auditors, Comptro! 
s, Certif | \ untants, Cost Ac 


countancy | 


t t et 


eee LaSalle Training Courses 


LaSalle 

d It t t t | I 
i I ed 1 her 

OB M é t OT Ml 

ol Degr | b I 1) 

OR [ . c 

OB | t I 

OPer I ai I 

f I I 





LASALLE EXTENSION UNIVERSITY 


The Largest Business Training Inst 


tution in the World 
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Learn the Autoand 
Tractor Business 
In Detroit 


the Auto Come to Detroit, 


the Auto Center, and 
Ce ntex Learn the Business at the 


M.S.A.S.,the Factory-Endorsed School “ - . A 


If you get this right start you can go just as far in this busi- 
ness as you have a mind to—there is no limit to the success you 
can make. Detroit, the heart of the auto industry, is the logical place 
to learn the business. 940% of automobiles are made in Detroit dis strict; 
71% made right in the city.’ The greatest automotive experts are here, they 
helped outline our courses foryou. Detroit trained men are given the preference, 
therefore, Get Your Training in the Auto Center. 


Learn By Factory Endorsed Methods 


Get the eae End Right Electrics Ba weenya Taught 

75% of motor car trou irise in the electrical Our electric il cour se teaches auto electricity from 

end. Hundreds of men 1 ve come and taken the grou d You et ct vench work in 
our spe m electri - course. Some went back the laborato ry, tearing do. and = rebuilt 

ld: motors, generators, mag 

to their old jobs, but at more money. Others pract ly every kno 
have gone out a1 ’ d ibled their salaries in lig] 7 d st rting 

electrical ser ce stati These stations are on. "Gian aaa qualifie an 

always | y for ¢ id men, : more g¢ ood the most up-to- late ectrical servic statior 

electrical service stations are nee de Leading qoanutacturers and doctors endorse 

our school. Read this 

ma inufacturer's 


Money-Back Guarantee letter. 


We guarante » qualify u for a position is chauff feur, OF 
repair man, demonstrator, auto electrician, garas Bifiard 
in, utomobile deal ing 
! har ind ope 
J ator or farm lighting exp ert, 
Ja ~ ; iyving from $1500 to 
: s : $5000, or refund your 


s 
Dn 
I 


sition In 


Send Coupon 
Now for 
Catalog 


MICHIGAN STATE AUTO SCHOOL 


“The Detroit Auto School”’ “Endorsed By All Leading Manufacturers” 
306 Auto Bidg., 3729 Woodward Avenue 


DETROIT, MICH., U. S. A. 





Please Mention Popular Mechanics 
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HAVE A BUSINESS 








Se You Can Start 
io *~ Apa Business of Your Own 


ay There are thousands of openings awaiting you. Fit 
yourself to conduct a successful business or to fill a big 
money job. Think of the repair work necessary, think of the tires to be re- 
paired, also batteries and electric systems to be kept in order on the nine and 
one-quarter million cars now in us« Splendid portunities to start a garage, 
repair shop or service station of your own. Production is again increasing and 
trained men are moving forward. More men who understand the electrical end 

of the business are much needed. Many of our graduates have se es of 

their own and 


Make $500 a Month and More 


Choose the Business That Suits You 9 Rensiins by actual practice op the best of 


equipment. 
Choose the branch of this great business that Because of its rest importance we lay 
suits you best and when you get your training great stress on the electrical end of auto- 
yom can st us, a busine - of your own. Very motive training. 

ittle capital is required to start a business H . 

You « on always get that if you are property Detroit in Summer 
trained We are constantly receiving letters There aremany advantages in coming to De- 
from our graduates telling us of phenomenal troit during the summer season. You can visit 
success. 






































































the world’s greatest automobile factories during 
WE TEACH Autos, Trucks, Tractors. Tire the long sun mere venings; ae ~ 7 De ee 8 | 
. . as at Fatdiine a MS many beautiful parks, or take a boat trip or | 
Repairing, Brazing and Welding and Battery the Detroit River ¢ r Lake Erie; boats leave 
Detroit waares every few minutes. ' 
Read this: I i find many advantages in G 







ate’s letter id work, and other outside activities 






In addition to this, you w : 
Extracts from a ee r course in summer, such as n 10re pleasant tractor | 















20+ hich are less pleasant in winter. Re- 
wernvet 26, 19 ive to see Detroit this summer a 
wis. N* nd learn the auto and tractor 















f A ° 
ek-end picnic | 
ittrip en route | 
» Lake Erie. This 

at rented 7 


s — 







] A. 8 
By to student 
and gradua 





MICHIGAN STATE AUTO SCHOOL 


“The Detroit Auto School” “Endorsed By All Leading Manufacturers” 


306 Auto Bidg., 3729 Woodward Avenue me 
DETROIT, MICH., U.S.A. eS 
s S° < S , 
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Learn Drafting 


Employerseverywhere are looking for skilled draftsmen. 
They are offering good salaries to start with splendid 
chances for advancement. 


Drafting offers exceptional opportunities to a youngman | 


because drafting itself not only commands good pay, but it 
is the first step toward success in Mechanical or Structural 
Engineering or Architecture. And drafting is just the kind 
of work a boy likes to do. There is an easy delightful way 
in which you can learn right at home in sparetime. For 29 
years the International Correspondence Schools have been 
giving boys just the training they need for success in 
Drafting and more than 200 other subjects. Thousands of 
boys have stepped into good positions through I. C. S. help, 
but never were opportunities so great as now. 

Let the I. C.S. help you. Choose the work you like best 
fn the coupon, then mark and mailit. This doesn’t obligate 
you in the least and will bring you information that may 
start you on a successful career. This is your chance. 
Don't letit slip by. Mark and mail this coupon now 


—e one eee ae TEAR OUT HERE eee cee cee cee Gee oo 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 5540.-C SCRANTON, PA. 
Explain, without obligating me, how I can qualify for the position. 
or in the subject, before which I mark X. 

C) ELECTRICAL ENGINEER () BOOKKEEPER 

Hi lectric Lighting and Rwys., _) Stenographer and Typist 
\Electric Wiring | Private Secretary 

) Telegraph Engineer _} Business Correspondent 


CLIMB <> 





= 
—— & 


Y=” MEN 
to be TRAFFIC INSPECTORS 


Earn Up to $250 and $300 
Monthly 


Travel, see the country, meet influential peo- 
ple. Easy, pleasant profession, inspecting 
traffic. 1,500 Men Needed Now. 

You Can Easily Qualify 
Simple, spare-time study aA 3 months, that’s 
all. Then we GUARANTE position—start 
at $110.00 monthly, - expe nses paid You 
can quickly increase y I ome after expe- 
rience. Steady Position a ired. 
No books to buy. Very moderate fee, which 
is refunded if position is not secured. YOU 
TAKE NO RISK. 

Decide to Investigate 
Get full details of this new, fascinating pro- 
fession. Opportuniti« are greatest Now, 


Send for our Free Booklet D-247 


Standard Business Training Institute 


BUFFALO, N. Y. 


i Colors &Brushes for 


| Show (ard & Sign Writing 


aily SI 
Po: sters and Gla s "Signs Big demand! Int 
profe easy t rl n f ' } 

meth 
cludes 
art 














ees n tt ing new Our w ler 
ink lis instruction by rres] é fror 
; total t onl \ t t of f t M 





} Telephone Work 
MECHANICAL ENGINEER 
Mechanical Draftsman 
Machine Shop Practice 
) Toolmaker 
)}Gas Engine Operating 
J) CIVIL ENGINEER 
}) Surveying and Mapping 
) MINE FOREMAN OR ENGINEER 
LISTATIONARY ENGINEER 
|} Marine Engineer 
[ LJ Ship Draftsman 
LJ ARCHITECT 
t_) ric ontractor and Builder 
}) Architectural Draftsman 
_) Concrete Builder 
|) Structural Engineer 
LI PLUMBING AND HEATING 
L) Sheet Metal Worker 
e) } Textile Overseer or Supt. 
Lj ¢ HEMIST 
_) Pharmacy 





Name 
Present 
Occupatior 
Street 
and No 


>, — 


Canadians may 


_}Comr.ercial Law 

j Cert. Public Accountant 

}) Railway Accountant 
JADVERTISING 

}] Window Trimmer 

] Show Card and Siga Pg. 
[}) SALESMANSHIP 

J CIVIL SERVICE 

_) Railway Mail Clerk 

}) AGRICULTURE 

}) Poultry Raising 

_) Railroad Position 

) BUSINESS MANAGEMENT 
PRAFFIC MANAGER 


Write name and address here 





send this 





J AUTOMOBILES 
|GOOD ENGLISH 
jJCommon Sc pase Subjects 
JILLUSTRATIN 
| Cartooning OQ Spanish 
| Mathematics ii: Teacher 
Navigation _ Banking 
s aac 


7 State 


soupon to International 


Correspondence Schools Canadian, Limited, Montreal, Canada 








SEND NO MONEY —*": name and address and 1 

“puarant be Png . Bee Nigga A A .- 
Se nd ‘TODAY 

mone. BA Institute, 2050 Amsterdam Ave., 


‘and bru EREE! | 
| 
| 


New York, N. Y 


LEARN MECHANICAL, 1 DENTISTRY 


A pleasant, dignified profession. Three to nine mor 

No pr bene requ ired. Gre 
Send fo r cata 

BODEE SCHOOLS OF MECHANICAL 

136 West 521 » New York, 











| day or evenit ig. 





at } Satara 


DENTISTRY 
15th & Walnut Sts., Ph lelpt 


d St 














WANTED—Railway Mail Clerks 


Ss 1 35 to Fad go VSSSaassasassassse 


2 Franklin Institute 


$190 Month 


Dept. K178, Rochester, N.Y 


a ee San. oe 
Hundreds ° ail, free i On, 1 
Needed Ry T ew cont mes 7 ervice mn R 
at Once <° Ww Mail Clerk($1600 to $2300 a yea 
or as Cit Mail Carrier or Postoff 
MEN—BOYS * Clerk ($1400 to $1800 a year). 
- 
Over 7 yo itis 


- 
/” Address 





If not interested, 











; 





TT ce eT 


2 
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asc ES 


‘THE PEOPLES , . \NGSBANK---: l 








— — Dollars 


An Amazingly Easy Way 
to Earn $10000 a Year 


Let Me Show You How FREE 


To the average man the $10,000-a-year job is only a ° dH 1 
' ver year job ® We Train You and Help You Land a Job 
rear Yet today there are a surprising number of men 
ng five-figure salaries who were merely dreaming of them a What t! nha done, you car ! In y r spare time 
t while ago he secret of their success should prove a at home you can easily master the secrets of selling that 
ng revelation to every ambitious man who has ever Star Salesmet W hatever y r experience has been—whatever 
1 to get into the $10,000-a-year class you may be doing now whether-or not th you ca 
nn . _ , just answer this questior Are you ambit 3 to earn $10,000 
There is nothing ‘‘different” about the man whos salary : wens? Then send me veut Game @ 1 | aneve 4 
i to fiv iwwures He is mac ol! the same stufl as you and without cost or « 1 i th you « ea > 
For example, take J. I Overstreet, of Dal us Fezas. | \ Salmemnen 1 will show you how the Galeame mie nad 
ort years ago he was a police othcer earning less than Free Emplovr ¢ Ser , fthe N.S. J \ p you t 
00 a year Today his earnings are in excess of $1,000 a en Re 
: : wonderfu " ul 
iore than $12,000 a year. C. W. Campbell, Greens- 
Pa., was formerly a railr id employe on 1 small salary 


ith his earnings were $1,562 


[ Read These Amazing Why Don’t YOU Get whe t z! : if t : np : a J < “ 


Stories of Success Into The Selling Star § | 
Earned $524 in Two Weeks ° tep into the .4 = 
| Field? wa meinen * live diag eg ¢ 











Mr. Overstreet, Mr. Ca 
; = ind the others whose lett« , 
t ; ee on this page a iccess 
| [Now Earn as High as $100 a Day esmen. They have steppe t ° ’ + * 4° 
; the $10.000-a-year | National Salesmen’s Training Association 
they er sold goods tit ; _«e 
hard to be that s < Dept. 12-6, Monadnock Bldg., Chicago, IIl., U.S.A. 
: ( 3 ¢ Vot ) \ i I —. . SS SESS SSS SS SSS SEES Se 
, ‘ \ et it w 
| 4 ple! A t t ret f National Salesmen’s Training Association, 


| Earns $1.562 in Thirty Days “pale seeder at St Dept. 12-G, Monadnock Bldg., Chicago, Hl., U.S. A 





S Ir 4 
| pe 
r i 
Earned $1,800 in Six Weeks 
: t | 
3 It } 
i | 
} it 
vn tl t 
re big | ( 
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A Startling Memory Feat 
That You Can Do 


How I learned the secret in one evening. It has helped me every day 


Y HEN my old friend Faulkner invited me Phen Macdonald asked it a deck of « 
thought it suld be the direct means of This was dor Still blindfolded, 1] instant 


gettil I 1i¢ nared-and-fiit per cent i I imed the card 
if 1] é ] | ] } ] ] ¢ ‘ ive } } ( d 
ll « the ti p i dd 
] P ] Y ia 1\f 
No } ’ 
aonaid 
j f 
‘ of tl O see; 
Ol nm v¢ i 
? hy 
i Tie \ ( 
. I 
’ ] - } 1 } 
t \ ¢ - I 1 
a i 
| * * * * | 
+ | ] d f 





y ¢ 
ded 
( do ! } | d ] 
Le r\ id . j 
] \y 1 | ld e *« \ | 
i ( } 
} | ) be ( | 1 st 
| 1 
| did 
\W\ \f 1 1d 1d T 








nen 
ivs betor« 
done \t 
ad Ilys 
1 I 
r hit | 
~ ] ) T 
If 
n 
t ¢ 
+ | ‘ + ¢ 
1! t 
} it 
d 
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ory and it was but a question t 
irned to do ¢ ictly w t he I 
t | amused myself with 1 * * + 

















York 


one was talking about it, and Re t 
h vitations for all sorts ot 
“ee , 
ere to ask me how quickly to Pe Oona 
larity, | would tell him t A 
feat 
you. . . . . 
Sie During Nation Wide Drive 
rove: SPECIAL PRICE $ 
iy it (Regular Price $5.00) 
verge Realizing t at all 
; par i systen Vir. Rot Mer t ( ; 
my rt 1 
h: d t t Ss 
lear- 7 
; t O rE] O 
But 
d | 
1 ’ 
d 1 
rand stung WY 
| + | 
SEND NO MONEY 
S 
1 
| 
\ 
+ | ‘ 
INDEPENDENT CORPORATION 
Dept. R-456 19 Six , 
FREE EXAMINATION COUPON 
SLES ESESE SBE E SSE EE SSE EEE SEE EEE SE EE EE SEES SESE SESS 
. INDEPENDENT CORPORATION 
, [ Dept. R-456 319 Sixth Ave., Ne 
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The Bearing of a Shaft that Measures 
Only Six One -Thousandths of a Centimeter, 
the Diameter ofa Normal Human Hair 
The I — or Shaft AS MAL human hair measures six one-thousandth 


of a centir ter Imagine, then, the pn § or bearing 








of the Balance Shaft being only the size of a human |} 
If u ‘ 1 plit o e of the | ot ur head into 
i pa each part would mea e apf imately « 
tt } time Yet, « en th I ite n 
1S ¢ late it 1 tanda d of m ur é 
Fi 1ere ham Watch, th rks of wl 
‘ i¢ ¢ 1 > pert mat ot mea f c é 
$ of a ce 
I se this pivot was et ed th i t of 
I tr Ww it | ing a 
the time-Keeping qu of the watcl 
The Waltham W atc ( ompany h S create i I Y 
sauges that mea even th welfth 1 artof ah r 
1¢ € e\ 1 ind eliminate ¢« ‘ 
thet € the works of a tch uch ean the 
anite t n dk pe dabilit ind \ le, g1 ya the 
ot unansw abl rea why y h selection 
Wal . 
s story is continued in a beautiful booklet in which you 


lal 1 watch education. Sent free upon request 


to the Waltham Watch Company, Waltham, Mass. 
f 


: WALTHAM 


i 
I al THE WORLD'S WATCH OVER TIME 


Where you see this sign they sell Waltham Watches 
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~-e 
La) 
Oo itn 2 = nani 303 » 
A . ah ee ee a ee & ~ 
7 m = LAs _ = 
B ud Cost Gat S900 | a 
| | ; 
: . f ? 
; . ‘ 
Mr. Snellinger Did It, So Can You! 
; Vine Hlundred Dolla § awe hand me su f SAT? 
; huilding of a beautiful home f uw? un, gust a rites 
. as 9 " } } 
/ ted if ’ J hia J S } er, ; 
A epee to be beortcctly satished 9 
7 . i 
} “FEvervthing described in the Aladdin Book of Homes is 
bi true to the smallest detail. All pieces fit properly and 
; tI is plenty of everything. In regard to perfect lum- 
} be uld | clean f ki t el t ] . 
uu might pay It simply was perfect, and 
4 ice | ] take iliers alm st d ly tl h tiie 
h t ill ed at t I ( 
[a I saved at least $400 al 1s 
( t] T t} ( t 4 T ] 
\ due | 17 rb 1 ' 
4 ” fs r 
- aE 
} t the l S 
, " i { j Vet 
Aladdin saves you 18°% on Lumber Aladdin saves you 30 on Labor 
’ \ ] Y 
; , | piece 1s 
‘ a ae 
= ; ¢ 
re | } 
tl 
‘ 
I y 1 
> 
+ _ 
S , 
j , Na 


Aladdin’s Perfect System of Distribution Saves 





‘| Much Time and Covers the Entire United States 

? ) r , ' ‘ , i. 
, a - --- - - ’ 
yt) reached by f Aladdin Homes ‘ SEND THIS COUPON 
a: | = - ai aa x ag i : : The Aladdin Company 

you? : trated | \ladd , No.9 : 
®&y ' 
~ The Aladdin Company! 
» Bay City, Michigan : 
Fh BRANCHES: ie 
5 Wilmington, North Carolina Portland, Oregon ?% 

Hattiesburg, Mississippi Toronto, Ontario, Canada tee~---- ---0---+--------------- 
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SAFETY RAZOR 





: — io. 


Ends Your 
Shaving Troubles 











N' YT a play on words, but the statement 
L of a fact which over 2.000.000  satis- 
fied users have proved before it was ever 
advertised. In a world full of razors 


ke 
| i this record stands unique. 
; a | Simple Safe Sanitary 


No adjusting: ready for instant use. 
\part in one second, together in three. 


“Just like wiping 
your face with a towel” 


Wig a 


EXNNDERS SALES CoMPANY | 
17 Battery Place, New York | 


ENDEKS SELLS FOR $1.00 with six blades of 
the best quality Swedish-base steel. Packed in 











black Keratol box. velvet lined. Extra blade 
package of 5—35 cents. In Canada Razor. 
$1.50. Blades, 50« 
FOR SALE BY BEST DEALERS 
EVERYWHERE 


Blades—Hand-stropped, Hand-tested 


G. 3 
|) Ws Gide | 


TRADE MARK 


Le PAT MAY 2 1966 
a a — 


Plee Vl Populi 


ee 
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Tightening Clamp on Bettom Radiator Hose Connection. 








| “It takes a ‘Yankee’ Quick -Return 
Spiral Ratchet Screw-driver to 


o . - 99 
handle a job like this 
No. 130 Set the blade in the screw slot and push! That's all 
P trated Se uM 1 ‘— there is tolt Tl pring in the handle keeps the blade 
we vat in tl lot and brings handle back for the n pusl 
Th Yankee” Qu Return Spu R et Sere 
No. 431 driver (No. 130, see illustration the f r No. 30 
H pattern similar to N “Yankee h tl tion of a spring in tl ndl 
130 Th In 
No. 135 re : y 
I er S I] left 
eee 
H . Pr } t ot} + ] I] ri ‘ } 
. j ee, “wy tools. The d 
: | idle hr Ds ra ‘at 
; | : + Kvery bod ho n 
Lj No. 31 Yur LJ 
: : , “YANKEE” 
No. 35 
NORTH BROS. MFG. CO., PHILADELPHIA 





~ YANKEE TOOLS 


Make Beller Mechanics 














CO 
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HE dollar bill sure has “come back.” Nowa- 
days it buys the famous Topkis Men’s 
Athletic Union Suit! 
Your dollar never bought so much underwear 
value before—comfort and limb-freedom in fullest i 
measure. Perfect fit—loose but not baggy. Hangs 
easily from shoulders and can’t cling to your body. 




























Gives your skin a chance to breathe. . 
Nainsook and other high-grade 


ae 


weaves. 


Full size guaranteed. A Topkis 
suit marked 40 is a 40. And it stays 
a 40—every yard of fabric is pre- 
shrunk. Comes home from the laun- 
dry like new. 


Men’s Athletic Union Suits, $1.00: 
Men’s Shirts, 75c; Drawers, 75c ; 


Boys’ Union, Girls’ Bloomer Union and 
Children’s Waist Union Suits, 75¢ 





Ask your dealer for TOPKIS. Look for the name 
TOPKIS BROTHERS COMPANY 
Wilmington, Delaware 


General Sales Offices: 350 Broadway 


New York ¢ “ity 


a 0 in. 


a Athletic 
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A Soothing Shave 


Plus 4 things more 


By V. K. Cassady, B. S., M. S., Chief Chemist 





f 
¢" We wanted to give men the benefits of It multiplies itself in lather 250 t 
palm and olive oils in having Just one-] u 
We knew these si ftening, soothing oils I nt fUXU 
vere the best for the face for 3.000 vear The oil « ting on the | rd 
. that had been known. But our problem most i nt Wit 
Mi s itself é‘ , ' . 
fultiplies itsel to apply their balmy blend to a shav- the beard absorbs 15 
me I n i > 
It was not easy—though we certainly I 
gwell. Our cre 
t 1 p kn had proved | 
\ ide up and t Lsct 130 
- 
He! oi 11s ¢ sf i . WwW ! 
Lall other } n cl \\ | 
! ile 1 the \nd 
"oe ; 
{month ;, Now test it yourself 
: ul l nt y 
: tion iq | | 


Formula No. 130 was right 


leal sl 
1 +) 





PALMOLIVE | 10 SHAVES FREE 


Shaving Cream Palmolive Company, Dept. 234, Milwaukee, U.S.A 





A 
Maintains it 
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j 
' 
ams ne 
I’ve a hunch there’s good fishin’ up in that country, Fat. Up 
beyond the Reservation, where it ain’t all fished out.”’ 
i | 
| 
| “I’m with you, Sam. We couldn’t get up there last year 
| wasn’t enough road for the car—but with the little old Harley- | 
Davidson we can make it easy.”’ 
“You said something, Fat. It’s not the motorcycle’s fault you 
never catch any fish But with your Harley-Davidson and my 
fishin’ skill we got a combination that’s a darb. I admit it!”’ it | 
| | 
Fifty miles for a dollar Las, oil and tires is mighty | | 
cheap transportation, {sk any Harley-Davidson 
dealer for demonstration. Or write to us for literature. 
HARLEY-DAVIDSON MOTOR CO., MILWAUKEE, WIS. 
| | = == = ” : 
a amPieC®yhIay tas Ol 
> * 
“Worlds Champion Motorcycle 
— = _ 





Pi 
i “ ia 
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bined in a dentifrice called 
Pepsodent. Leading dentists 
everywhere advise it And 
millions of people every day 
enjoy its benefits 


Watch it for ten 
days 


This offers you 10-Day 
Tube Get it and watch its 
effects. 


Each use of Pepsodent 
brings five desired effect 
The film is attacked in two 
efficient ways 





It multiplies the salivary 
fiow. It multiplies the starch 
digestant in the saliva, to di- 
gest starch deposits that cling. 
It multiplies the alkalinity of 
the saliva, to neutralize the 
acids which cause tooth decay. 


HowPretty Teeth 


ined during sl 
are rule uring Ss eep It also keeps teeth so highly 
polished that film cannot eas- 
When you retire with a ily adhere. 
film on your teeth, it may all 


holds food substance which 


ferments and forms acid. It = : 
These five effects, attained 


night long do damage. 


Film is that viscous coat 
you feel. It clings to teeth, 
gets vetween the teeth and 
stays. The tooth brush does 
not remove it all. 


That film causes most tooth 
troubles. So millions find that 
well- brushed teeth discolor 
and decay. 


How film destroys 


Film absorbs stains and 
makes the teeth look dingy. 
It is the basis of tartar. It 


Pepsaodéen 


REG.U.S. 


The New-Day Dentifrice 


A scientific film combatant combined 
with two other modern requisites. 
advised by leading dentists everywhere 
and supplied by all druggists in large 


tubes. 


holds the acid in contact with 
the teeth to cause decay. 


Millions of germs breed in 
it. They, with tartar, are the 
chief cause of pyorrhea. 


Few escape its damage. So 
dental science has for years 
been seeking a film combatant 


New methods found 


Now ways have been found 
to fight film and film effects. 
Able authorities have proveti 
them. The ways are com 


twice daily, have brought to 
millions a new era in teeth 
cleaning. 


Send the coupon for the 10- 
Day Tube. Note how clean 
the teeth feel after using. 
Mark the absence of the vis- 
cous film. See how teeth 
whiten as the film-coat dis- 
appears. 


Judge by what you see and 
feel. Our book will tell the 
reasons. This is too impor- 
tant to neglect. Cut out the 
coupon now. 





Now 











10- Day Tube Free 


THE PEPSODENT COMPANY, 
Dept. 717,1104S. Wabash Ave.,Chicago, Ill. 
Mail 10-Day Tube of Pepsodent to 


vy one tube to a family. 


TIT 
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Evinrude Playgrounds No. 4 


Lake Minnetonka, Minnesota’s 
most popular resort lake, where 


— You Can't Beat It! 


PSTREAM at dawn to favorite fishing grounds ) 

—off for a cool ride in the mid-day heat—away 
to a neighboring resort for an evening’s pleasure! 
It’s all fun without a stroke of oar-work, when your 
rowboat or canoe is Evinrude-powered. 


What vacation equipment can compare with this 









husky little motor for sport, for service or for low 
cost? $10 a year is all you pay for an Evinrude, 
dividing its price by its life. And only a penny a 
mile for “gas” and oil. Easy to attach or 
detach—simple to operate—always de- : 
3 - 
pendable, rain or shine. That’s why 120,000 Evin- 
ruders agree “you can’t beat it.” 





Ask your sporting goods or hard are dealer to 
show you the Evinrude. Or send for catalog. 


EVINRUDE MOTOR COMPANY 


438 Evinrude Bldg., Milwaukee, Wis. 





DISTRIBUTORS 


Frat ‘ S ( ndt St t,.New York 
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The New Mending Tape 


Extra-strong, ever-sticky, water-proofed 
Bauer & Black have now perfected the ideal 
mending tape. Old-stvle tapes were makeshift 
made for something else. 
The new tape is called Tirro. The fabric is 
It is waterproofed, to form an impervious wrap 





extra-strong. 
Chen it is rubber-coated. 


One side isever-sticky. It clings to any surface 
that is clean and dry. And it stays stuck—to 
rubber, metal, glass, wood, fabric—anything. 

Leak Proof 

Being waterproofed, then rubber-coated, Tirro 
is leak-proof. Neither air nor water penetrates it. 

Thus you ean use it for stopping leaks in rubber 
hose, in metal pipes, in footwear, in inner tubes, ete. 

The rubber coat makes it an insulator, so you ean use it on 
electric wires. The fabric makes an ideal grip. Thus you need 
t on your golf club handles, on tennisrackets and on other things. 





Extra-Strong 
The strength of Tirro makes it an ideal binder. 
One wrap will mend most ordinary breaks. But 
use as many plies as you need. 





Use outdoors or indoors, for weather little 
affects it. 


Being light in color, Tirro can be used to label anything. 


Write on the faisrie side, Q 


Carry With You 





T—- 
Keep a spool of Tirro at home. Carry one in 
our car one in your golf bag, one in your fishing kit, ete. Wherever you go 
i may need it in some way, and nothing can take its place ‘Troubles of 


isund sorts can be ended by it, and at once 
A single use—like mending rips and tears—will save you many timesits cost 
Don't go a day without it, for you never know when something wil 
mending 


Send the Coupon. 


Send the coupon for a 
. hic h pr tures s« 


strip to try. Also for book 
me of the countless uses 


Send it now 


BAUER & BLACK 


Makers of Sterile Surgical Dressings 
and Allied Products 
New York 


Chicago Toronto 





Tirro 


The Ideal Mending Tape 


Sticks to anything, and clings 
Rubber-coated — waterproofed 
Mends, wraps, seals and binds 


Sample Free 


Tirro is sold by druggists in spools of two 
sizes. Prices in the United States: Me- 
dium size, inch wide, 30 cents; large 
size—l', inch wide, 50 cents. Be sure you 
get Tirro, the only real mending tape. 


Like 





A Thousand Uses 
These 


Lawn Hose 


Plumbing Leaks \ 
Tern Clothing : ed g Tirre 

the uUlicie s it 
Water Bag with leaky neck i with tl 
Broken Handles 
Golf Clubs—te: 


ideal gr 


wrap with I 
; I forms an 

Broken Toys mended 

Auto Top Leaks 

Footwear Leaks 

Umbrellas : 1 t 

Electric Wires and te lated per 


Climbing Vines { 
Auto Tires a 


Engine Wires 


China Mended 

Torn Music | 

Fruit Jars la i i 

Bottle Corks | 

Pictures 

Bandages f 

Chafing 
Ou r and 


Tir ’ 
I ible ‘ 











Trial Strip Pres 


BAUER & BLACK, 
2500 Dearborn Street, Chicago 


tein of Tirro leo |} 
ip of iit 1 


~ALESESRSE SE SSS eee Seeee 
ASS SSS SSS SSS SSS ES 





Please Mention Popular Mech 
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cs 
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Now you will understand 

















the reason why Corona folds 


; ie YU wouldn't carry a jack- the typ r ol 
knife open; nor a book, nor a chin 1 it t t t ¢ 
t eling | nor a fountain p YU ¢ U 
When 1 want to use the me 
they're open, when r ’ 1 the 
they re closed The Corona dealer can sh 
Merely as a contributor to your youa half dozen advanta f tl fx 
convenicnce Corona's patented same character } 
folding feature would be tremen- \sk him to show th OF (x 
dously worth while. But there is the case, unfold Corona and writ 6a 
ther and more fundamental how ré nsi' t tion, hew ; 


n why it is of so much im- easy its touch, Fold it 


portance to you. back in its case and cl ~~ 
In no other way could you have now you ll understand the 1 wae ’ | 
all of the advantages of a normal son why Corona fold | 
practical typewriter wishout the Th w ( 
weight and bulk of a “standard including tl cart 
ichine. only $50.00. You ¢ 
Take the type-bar a i specilic for a small mont} n, of 
nstance. It is the same length a can | 


“Fold it up—take it with you—typewrite anywhere” 


CORONA 


The Personal Writing Machine a, 


Corona 
[ypewrit r 
7 ompany, 
7 Inc., Groton, 
4 New York 















4 
ace ‘il : 
4 
Builtby CORONA TYPEWRITER COMPANY, Inc., Groton, N.Y. )%? 
' : 7 
Le TE I oniiaimeieciciaieamacastan a 
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21 Perfect Jewels 
Adjusted to Positions 
Adjusted to Temperature 
Adjusted to Isochronism 
Adjusted to the Second 


Thin Model All Sizes 


Santa Fe Special Watch 

Guaranteed to last a lifetime and 
‘vice. Still being sold at 

Rock Bottom Prices ind on easy )p ments 


Send for’ Free Wat h book and select 


*FeILLINDIS=$ 50 
o~ 


( SaAtistactors Servi 


Santafe Special 


21 EWE OP voxrn 
| The Standard Railroad Watch 





OR A LIFETI 
TISFA tx & I I 


I 





: SANTA FE WATCH CO. 





66 Thomas Building Topeka, Kan. 
eres ni a, ane nee EN Selon eee ee Seep Coe aes ay Mail 
A tetter, post card = = S pouae i! bring My Beautiful Coupsn 


SANTA FE WATCH CO., 66 Thomas Bldg., Topeka, Kansa Today 
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The 


Universal 


a 
XS 
—"\ 


iN 


Peanut 


\ 


Toaster 


ai 


-s—. 


It toasts 
It adver- 
tises 


It sells 


Peanuts 





VPS 
Here’s a New\Fx Bae as pm 
BUTTER-KIST ? pede Pas sold in 
Profit-Maker » SHHe 5 days 





e’s a big profit in pea s body likes then nO V 
e is a little machine that sits on your counter and \ ive had our yp 1 
ws people to it. It is always in motion. The motion t perat ) 
ests interest rhe fragrance of the toasting peanuts tantalizes the ge ssypirews woot 
eople And then they buy This toaster makes the most delicious e sold over 4 
ted peanuts you ever tasted. They come out piping h lu 


Setldl le spereten by chonitty Mesameie ae aet chance | SCGRURTUEEESGRS | ber. Woterthouns 


! I 
Plugs into any light socket. No special wiring required. 


Everyday Profits 
Phis little “Cash Magnet” occupies only a small space on one end of your ry y 
inter t mea es 29 inches in length, 18 inches in depth and is 24 All days, all seasons, are { Ur v 
nehes high. It t ts the peanuts, it keeps them piping hot, it setls peanut time Phe better livered D 
veanuts. The tumbling peanuts in the plate glass toaster catch the eye peanuts are prepared the ; - 
The aroma creates a mouth-watering desire. RESULT—SALES, many bigger the sale he New 1b , ‘ I 
sales. The Universal i n ornamental little machine with its crystal-clear UN IV} RSAI ’ BI rTER had ¢ fit 
te glass, its bright metal work, its polished surfaces. It has. in ad- KIST Peanut Toaster pull qu 
dition to the peanut toasting compartment, compartments for salted folks into your store. Like , : 
rofit maker, a magnet, it DRAWS THI ttr n. I would 
MONEY right int r 5 ' 











Toaster in your store 


>] 





HOLCOMB & HOKE MFG. CO. 


nut meats. Another 
till It toast: 
‘ 788 Van Buren St., Indianapolis, Ind. 


& Puts Universal Peanut | "°"'> 


you to buy a UNIVERSAL Peanut Toaster. $48 
in your store. The balance you can pay i 

ts Read what others are doing with th 
fhen write us AT ONCE for full particulars 


WRITE FOR OUR OFFER 


ci monthly install- Pk 
new “Cash Magnet.’ nf 


ation about tt BUTTER-KIST UNIVERSA 


obligation by asking for particular Just fill in the cou; N 
low nd mail it AT ONCT We will send you by return r 
cial offer, full particulars and “‘Location Survey” so Ad 


HOLCOMB & HOKE MFG. CO. 
788 Van Buren Street Indianapolis, Ind. 


SSeS SESS SESS EEE SEE ES 
ase e eee seeeseeeeuuesl 


BRSESERSSSSESESSE SEES ES SESS SE SEES GSS GG See eee 


P Vention Popular Me 
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40 Years of Progress with Fine Tools | © 


pee meme e anal t 


























20 years ahead of wireless-— 


In 1880, Starrett Tools were first made. Ma- 3 
chinists had been using them for twenty years q 
when Marconi flashed his first message through 

the air. 





Because of their unvarying accuracy, Starrett Tools 
have had a big share in the development of the wire- 
less. Machinists who build the great engines and 
dynamos for the big overseas wireless stations, have 
learned through constant use that Starrett Tools are 


always right. 





Forty years’ experience in making fine tools and an 
unchanging standard of quality and precision—that’s 
what you get when you buy a Starrett Tool. 


The Starrett Catalog No. 22“AP” shows 2100 fine 
tools. Write for a free copy. 


THE L. S. STARRETT COMPANY 


The World's Greatest Toolmakers 


Manufacturers of Hack Saws Unexcelled 


ATHOL, MASS. 









-— 





























FE 
leta 
7 Mor 
Of 
« 
’ 
$ Lin 
p> VV WU } | 


Cop 





a 


U 











~ 


ROR (Ai sre 


POPULAR MECHANICS ADVERTISING SECTION 




















Your Choice, On Trial 


furlitzer plan gives you any by artists and in the -— t ore! 1estras very musical it nt known, 
bedeetce-noe Bg icomplete musical and bands for years house of a. luding Pi id \ trolas, is em- 
tht fora week’s Free Trial in Wurlitzer has mad € fi t musical braced in the r plar 
1 home. N« » obligat ion to buy. instruments for more than 20 year 
the instrument wd i iT expense 
end ofthe week, if y ecide not 


epit. Trial w eaux teceueeae. 


The new plan 
Monthly — ments ae a Ty ii 
I arranged in small with lock and ke 


y sums “A few cents a dé ty will 
for your inst ent and c mmplete 





extra p arts, self. 


fit. The Wurlit er plan gives you 

t direct cost. You get the outfit A ie urlitzer Outfit 
i instrument practically for the This shows the Wurlit 
st of the instrument alone fit. Case profe 


Artistic quality of Wurlitzer instru- 
nts is known all over the world 
irlitzer instruments have been used 


fully fini 


instruments. 


Send for New Catalog 


Every known instrument illustrated and fully described in 
detail with prices, monthly payments and free trial blank. 
More information and pictures of instruments than in any 

ther book published. (Also complete catalog of accessories, 

repairs, strings and all needs for replacements for any instru 
ment made. Instant mail service.) Book is absolutely free 
No obligation Send the coupon now 


The Rudolph Wurlitzer Company 
Cincinnati, Ohio Chicago, Illinois New York, N. Y. 


Copyright 1921, The Rudolph Wurlitzer Co. 


musical selections, ¢€ 


hed Comp 
are now furnished with all Wurlitze: 


Complete Outfits 
cine Jo 


! setructs r, 
tc 


le tec utfit 








with the in- 
need— 
ed Carrying case 
accessor and 


beok of 


zer Vir lin Out 
Ist eb auti 


like tl 


TITTII 


CCCOCEOCRRERER RRR GEEEE 





THE RUDOLPH WURLITZER CO., Dept. A177 

117 E. 4th St., Cincinnati; 329 S. Wabash Ave., Chicago; 120 W. 42ndSt., New York 
Send me y rnew catalog with illu at if rand full 

description of the Wurlitzer Complete Out nd ta 


Gas 


free trial and ea 


y payment 


Name 
Address 
State musical instrument in which you are caepectally interes 


Tri 








STU 





130 POPULAR MECHANICS ADVERTISING SECTION 











How to pick out Good Khakis: 


O you want Khakis that won’t pull out of shape and be all mussed- 
up before you’ve worn them a week ? 





a « 


Do you want Khakis whose color lasts, and won’t show dirt easily ? 

Do you want Khakis that are strongly put together ? 

Here’s how to get that kind: 

Look for the name Sweet-Orr, and the familiar Sweet-Orr Tug-o’-War 
trademark. 

For half a century, that name and that mark have shown working- 
men how to get the kind of work clothes that /ast. | 

Like all the work clothes Sweet-Orr makes—Overalls, Corduroys, Shirts, 


Pants and Suits—Sweet-Orr Khakis are backed by the famous half-century- 
old Sweet-Orr Guarantee: Absolute Satisfaction or Your Money Back. 


Ask at the store where you buy your working clothes. If they don’t 
have Khakis with the Sweet-Orr Tug-o’-War label, write us and we'll 
see that you are supplied promptly. 








Fi SA 
i ys Ss ma egg 
Pulling for 50 years and wn fe mo .} SWEET-ORR & CO 
haven't ripped yet ! K AN * — . we oC A aN 15 Union Square, New ‘ 
f Rid, 7 
q PeA, > Ay A 


er 


o,%/ WAG 
= 7 tt 
Ne 


SWEET-OR 


UNION MADE 


CLOTHES TO WORK IN ° 
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_W. L.DOUGLAS 


+ 


= Retail Price $8 OO SHOES pow A of Material 
ay Reduced * and Workmanship 


Maintained 


Special Shoes $]() 00 | Special Shoes $6.00 


and Workmanship Stylish and Durable 
FOR MEN AND WOMEN 
THE STAMPED PRICE IS W. L. DOUGLAS PER- 
| SONAL GUARANTEE THAT THE SHOES ARE 
: j ALWAYS WORTH THE PRICE PAID FOR THEM 















3 a 
YOU CAN ALWVAYS- | They are the best known 
. | shoes in the world. Sold in 

SAVE MONEY BY WEARING | 
* W LDOUGLAS SHOES || 107 W.L. Douglas stores, 
. SOLD DIRECT FROM FACTORY | direct from the factory to 


TO YOU ATONE PROFIT =f you at only one profit, | 
=! which guarantees to you 
the best shoes that can be 
produced, at the lowest 
possible cost.W.L.Douglas 
name and the retail price 
are stamped on the bot- 
tom of all shoes before 
they leave the factory, 
which is your protection 


against unreasonable - 2 
profits. We $450 £3500 














W. L. Douglas shoes are absolutely the best shoe 
values for the money in this country. They are 
made of the best and finest leathers that money 
can buy. They combine quality, style, workman- 
ship and wearing qualities equal to other makes 
selling at higher prices. They are the leaders 
nar daueay Game aes in the fashion centers of America. The prices 
Tur WORLD Al pane : are the same everywhere; they cost no more m 


IN AMERICA. . ON) San Francisco than they do in New York. 
W.L.DOUGLAS SHOES ; 
ARE LEADERS IN STYLE W. L. Douglas shoes are made by the highest 


FIT-WEAR-AND COMFORT = paid, skilled shoemakers, under the direction and 

~ supervision of experienced men, all working with 

an honest determination to make the best shoes 
for the price that money can buy. 

CAUTION Insist upon having W. L. Douglas 

shoes. The name and price is 

— stamped on the sole. Be careful to see that it 

as not been changed or mutilated. 


W.L. Douglas shoes are for sale by over 9000 Hi g. 
shoe dealers besides ir own stores. I? your ’ 
local dealer cannot supp! yy } abe »no other = 

make, Order direct from t! 16 fa ory. Send Pres t 

for booklet telling how to order shoes by Ww l Do avers Shoe Co 


mail, postage free. Spark St., Brockton Mass. 


N! a... canta RE 


Please Mention Popular Mechanics 
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c - 
4 
7 f 
All Steel Mitre Box 


No. 1285 
Price, $26.00 















7 


* 
mgs 


Mr. Punch Says: 5) 


‘*Men, here isa Mitre Box as true 
as your best friend! | i 


“It lets you make a clean, _!ast a long, long time. That is why 
it is so well worth your while to 
remember Goodell-Pratt 1500 Good 
Tools—it’s a name that stands for 
you're working on, and it all that’s trustworthy and accurate 
in tools. 


Ls 


thin cut at ary angle you want. 
It holds rigid the piece of wood 


couldn’t splinter it even if it 





; ‘ Skilled workmen, toolsmiths of 
wanted to. When your job's long experience, using the highest- i 
done, the edges are smooth quality materials obtainable, work- ’ 
and true.” ing in one of the most modern tool- 
_ Mitre Box illustrated ra ; : making plants in the world, do 
pat gece be steel : This aonGels-rratt All Steel Mitre everything in their power to make 
Pineen Maman dtdonate a is trussed like a steel bridge. tools for you that you are glad t 
riveted, insuring abso- Saw can be locked at anyangleand own and proud to work with. 
— » fe a heen we . 7 — h pear - re- The more cranky you are about 
45 to 90 degree . Tigt t or lensed a mgmt cowawe d pres- the tools you use, the better you'll 
— Sure. Stops are easily regulated to tive Goodell-Pratt 1500 Good Tools. 
_ ates Ma mage } ates permit sawing to any desired depth. Can sh Ged thee ot thet teal 
slipping You don’t buy tools very often. ware dealers where high-grade tools 


- When you do, you expect them to are known and appreciated. 


Write for free booklet showing hundreds of different tools 
for carpenters, mechanics artisans and home © putterers”’ 
who take pride in what they can do with their two good hands, 


GOODELL-PRATT COMPANY, Greenfield, Mass., U.S. A. 
* 
“ootsmiths, 





—_ 








Please Mention Popular Mechanics 











POPULAR MECHANICS ADVERTISING SECTION 





























=" NOW eee td 


| } 


mand. Our sole aim and oari ose is 


To help you get a home that will prove entirely satisfactory 
at a price that will mean a substantial saving even in the 
face of present high labor and material prices. 
The combined efforts of these great d: tments in experimenting and testing 
materials and methods of construction have . uced for you a GUARANTEED 
home, expert machine cut, bundied and marked—the last word in building economy, 
Not One Penny in Advance 


So sure are we of the super-excellence of our material and our GUARANTEED 
Ready-Cut System that we will ship you ar 


photoyraphic productions, with fi rt ius and 
homes. Mail on pon today, 


Building Material of All Kinds 


I ations of 100 beautilul 








“PRESTO- U Pp” Patente d Bolt- together Buildings! 








~ And here is a mighty organization of thirty great departments ready to = 
serve you. Managed by expert material bt ayers, des signers and practical builders. We 7 
have vast stocks bought at huge quantity price savings which are now at your com- | 


: HARKRIS HOME without the pay *% 
ment of one cent down, Our Plan Book expiains our liberal terms fuily. } ret 
) 
FREE Plan Book [ |f- 
The } at a onan is waiting for you, ns our FR FE PLAN OFFER anda 


, 
For over a quarter of a cen ur rifty wise buyers have realized that here is the ta 
* open door” to real economy, whether it be a brand new hor r material for i 
provements or repairs. ur ZS s of br inew t material, a ty 
chased in tremend is qu ntit it Savings that are passeda y ‘ iret Ne] 
for quic k and compk ment | 










































1349-1525 W. |. 3 ais Swe CHICAGO 


indicate whl 





Harr 


— 


Nan 
YX E lans Address 


~ 





The wonder building rs of the age. G nt j . fore Industrial | y 
ing. Individu | Hom etc., extra str ractical and for all year ty 
yabitation In any <« te, rent J . I y ne 91 yoy 
you in easily har ls pa d and ined, 4 p44 
y to bolt toget lt P . we 
Plumbing and Heating! ea, aS 
Hot water and RY plants, | -aiyt y* 
pipe [ il < ri kind, == es 
I l \ I - Ours th . 
plum! t St ij; f 1 to | ee 
aver ( I I ts to heat * i 
ope ) V ry - fuel ¢€ Mail «  % 
ting I i tt t t 
r Eapert Lug ae "S| HARRIS BROTHERS CO. 
Department LU 7. Dept. LU 7, Chicago 
HARRIS BROTHERS CO. | ticce books are FREE and sent post 
I Mark an x. juat to 


o-up 


Sis, Cy Ee "4 (Ji o Fs Home [Beck USES aT Bp 
SSeS SE: Ps fe Ge Iding Material or umbing ar 
_J Catalog Heating Bo« 


d 
ie 
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Corn- Popping nig += 





Makes m th for itself quickly Sales 
| big T ‘ ’ d le ypment r essal No waiting y r go 
mt t me Ss t F where business is Circuses fairs, carnivals, picnics 
Li-g a ‘ t £ 5 £z Ww y a t 
‘ whee I r YF ray ¢ 
ov iy “Everybody eats and likes pop- corn and ‘penne. 
70c Profit on Every Dollar 
rt K r peanut, a vending 
wagor Rotary |] per inu ke i » burr andwich *. € A 
ha I ! Attra immediate atte 
M 1  -_ 7 Roas popped and | 
$ Ww ny 7 I f bad for a ser 


Kineure Mfg. Cae, Dept. ‘261, Cincinnati, Ohio— 





ut-Roasting Machine 


— 


[ioe | | ome 








“UNEW from all others-the 


Made on a different princi- 

ple from all other Air-Rifles. 

; amin is really a strong air- 

np used to compress the air in the 

chamber to any degree of power 

‘ From one to six strokes of 

the pump give all the force necessary. 

} om ad¢ nal stroke gives increased 

pm r The Benjamin works on the 

same principle as all air-drills and 
air-hammers—with this difference: 


u de- 














ror 


é yam 4 ‘cateada 
, 500° 
Y t have nts with a Benjamin ( 
It's safe, always, suse you control the 
a ea ee PROFIT 
‘ , ‘ e of order 


Write us for an interest. 

ing folder about this wonderful air-gun, 
For sale by all Ask your pohon 

dealers. dealer for 


Price $5.00. demon- ght from t 


BENJAMIN stration. 
AIR-RIFLE & MFG. CO ~ " You ear 
615 N. Broadway, St. Louis, Mo. . 


Pacific-Coast 
Representatives: 
McDonalc & 
Linforth, 

Call Bidg., 
San Francisco 








| pure. Make $30 a week and more. We can show yor 
|) how. 250 other big money makers—dandy sellers— 


Gold and Silver _ actions 


£ 
\ 


$75. 00 to $200 a Week ! ! 


Libe ral Offer to emanet ol 


METALLIC LETTER CO. 


433B North Clark Street __ CHICAGO, ILI 


















Delicious Soft Drinks made in a jiffy—any where— 
any time—every popular filavor—convenient, Bandy 
for home, picnics, parties, secials, &c. Guaranteed 


secare territory quick. Outfit furnished. Write today 
American Products Co. Dep’t 5301 Cincinnati, 0 














MAIL CLERKS > 





‘ards, circulars, els, tags, book, me nus, par 
Pe ss, $12. Large L 5g ye Save mont 
Print for others, BIG PROFITS. All easy, Fr ° 
sent. Write factory TODAY for press catalog, TY! 
cards,paper. THE PRESS co. o- 37, MERIDEN, CONN 











s FRANKLIN INSTITUTE 
$4 600 YEAR « f Dept. K183, Rochester, N. ¥ 








Sirs Send me at once, 


9 s free of charge, Sample 
Raise to $2 300 2 Railway Mail Examin on 




















Nociarey OY 

Examinations Every- S questions, list of other U T 
; ; RAPH COMPANY 

where Soon © Government positions now open AMERICAN TELEPHONE AND TELEG 
MEN, WOMEN Pg and free book describing them. AND ASSOCIATED COMPANIES 
Over 07 Y x One Policy One System Universal Service 
a me ate - — : 
LIFE JOB / ‘ 
¢ Address 


Please Mention Popular Mechantces 
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THE AJAX EYELET FASTENER 


BINDS PAPERS QUICKLY AND PERMANENTLY 
It Saves Time by Punch- 
ing the Hole, Feeding 
the Eyelet and Clinch- 


ing it in One Operation. 














Drop the eyelets into 
the magazine and go 
right ahead. Order from 
your stationer or direct 


Write for our catalogueof 
office tools 


MACHINE eee CORPORATION 
351-353 Jay Street __ Brooklyn, mV. 


ASBESTOS 


We are miners and shippers of Crude Asbestos 

in any quantity. We produce all grades at our 

world-famous BELL ASBESTOS MINES, in 

Canada. We also card fibres, spin yarns, weave 

cloths, and make all sorts of Asbestos products. 
For anything you want in Asbestos, turn to 

KEASBEY & MATTISON COMPANY 
Dept. S-3, AMBLER, PENNA., U.S.A. 

















Owners of ba world's largest Asbestos Mines ae 

10 Buys ee 
109 BPs 
gi} [Art Corners] S 
i -No Paste. Neeceo 
> teehee to mount all kodak 2 
> pictures, post cards.clippings in albums aA 
) Made § Square, Rouod, Oval, Fancy Hearst — 











Millions 
Billions 


in use / 
today 











- biaek, gray, sepia, and red gum gcct See 
the ™m on corners of pictures, then wet and’ st stick. 
\ quien” © ASY- ARTISTIC, © Duss, no fuss. At photo = 
supply, drug a stat’y stores. Accept no substitotes; alte 
i there is no’ a. By as good. 10c¢ brings ful! pkg. and samples 
from Enge! Mfg. Co Deot. 5-F 4711 N. Clark St. CHICAGO 


IVER JOHNSON 


The SAF 'E Revolver 





-“ for Catalog _ 


rt nand Extension 
nk Bracelets, from $22 for Gold 
= Filied Watch, warranted for 20 
years, up to $365 for Solid Gold and 
Platinum Watch studded with 20 fine 
Diamonds, Easy Credit Terms. 


GENUINE DIAMONDS 
GUARANTEED 


S b, Diamond Engagement Rings and Solid 

. S » Gold and Platinum Wedding Rings, 
Loftis RY Diamond-Set—priced unusually low 

Ae Alithenew popular style engraved and 


So hy S Ww Sj 
\W Midi, <4 Barzains in Wrst Watches 
rig 8S D.. Taree 


Lady Louise we & pierced rings, Solid Green, White and 
Di d ie Yellow Gold. Diamond Cuff Links, 
iamond Ring. Priced from $10 up. Pearl Beads, 
Exceptional valoes \J AB $10 to $500. Whatever you select 
at $50,$75,$100, Wwe: will be sent on approvai for your 


Free Examination. If satisfied 

pay one-fifth of the purchase price 

and keep it, balance in eight equal 
illustrations w amounts, payable monthly. 

and descrip. yy To the Cash Buyer: Whileour prices 

tions, are lower than the cash Drices of other 

concerns, we make a discount of 8% 

for cashin full with order or on delivery. 

_ Watches, Guaranteed 25 years, on credit 

terms as low as $2.50amonth. LIBERTY BONDS ACCEPTED. 


LOFTIS BROS. & CO. 


THE OLD RELIABLE CREDIT JEWELERS 
Dept. A-894 108 N. State St., Chicago, tt, 
Established 18586 STORES IN LEADING CITIES 


$125, $150 up. 
EASY TERMS 
See Catalog for 











THE FIGURE 8—AN EXCLUSIVE FEATURE 


1900 CATARACT WASHER 








THE 1900 WASHER CO., BINGHAMTON, N, Y. 
















A powerful portable lamp, giving a 3UU cand 
power pure white light. Just what the far: mer, 


dairyman, stockman, etc., needs. safe —Rel 

— Economical —Absolutely Rain, Storm and Bug 

proof 3urns either gasoline or ke rosene. Liglit 

in weigl t. ook sents wanted, Big Profits. Write for Catalog 
PTED BY THE U. S. GOVERNMENT 


The Best Light C Co. 324 E. Sth Sts Canton, 0. 


Forged 
Razor Steel 
a No. a 


-_ 


= eZ A X Genuine S2KMrEY 
= 158 P PoSTPAID. é 




















Genuine Toyo Panama Hat 


FOR MEN, WOMEN 


“SABATOGA PANAMA HAT CO. 


Dept. E. 155 Greene St., New York 


Spencerian 4” 


the 


Personal Steel Pens Best 


Direct at Factory Prices 
This $2 KNIFE $1.38 Postpaid 
Hand Forged Razor Steel Blades 


Handy shaped blade n kes this | 
a ee Se rtsmer 
and farmers; light but strong; re. | 
sharpened easily. Stag handle, Ger 
man silver finish; blades file tested } 
hand forged from razor stee! and 
warranted | 
Sample $1.38. 3 for $3.60 postpaid. 
Send for our 100 page Liet and | 














HOW TO USE A ZO! 
MAHER & GROSH CO., 106 A.St., Toledo, Ohio | 
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Try the New Way 
To Kill Lice 
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AS RVAtice 
Is Yours 































A hen worried to death with lice can not lay } f h 
if she wants t You might as well ‘“‘throw or t e ‘ | 
0 y tot irds’’ as feed 
hig priced food to lousy 
et ' It a dead loss | 
don’t do it. Us —_ BCiL.” Keep it 10 Days Free 

dustin n ipping, ne 

os We ar a LIZNITE GEM RING and be tt 
painting. Hang up the bottle. envy of your friends , if ven € “ tell i : 
lt acts liké magic. Testi from iy yin priced pense 4 end tn y 

nials from every state in ge ge ree gga wt heCiti Gi 
union tell of wonderful RING 3, with all the fire and sparkle of tt 


finest diamond wilibe sent you by return ma 


Solid Gold Mountings 


results from its use. 


t 

T 

Simply put 
nests ar 

| 





a few drops in And ail rings are hand engraved, set with fu! 
Ss nd on roosts and hang carat weight LIZNITE GEM 
rked | in coop or hen Select a one you like best: 
Sé I’ ful ev orating No. 1—$21.5 2-—$ “4 8—315 
pors i leave bottle are No. 4— 15 50 6 12.5 
three time heavier than air Size must be in hod: ering. 
rim, When your LIZNITE GEM RING comes, pa 


the mail man $4.50 
antil _ 


ene Liznite Gem Ring Today 


THE LIZNITE CEM COMPANY 
“The House of Quality and Price” 
Dept. 636 128 N. Wells Street, Chicago, tii 








eee Write It With a “Vulcan” 

usiness x sag Be ge are Pencil 
10tes effic Un- oy ils * : 
Order sadien, 

Postpaid 





ere dF 


MUSIC: TAUGHT FREE 


J. c. ULLRICH & CO., 











End. 


























not injur ks Rott! £1.00; 3 bottles for 

$2 12 —_ les, $9.00. Prepaid. Money back if 

it fails. A rican Supply Company, Dept. 70, 
aes Ena bara SSS SS NOU 
ncaenes ‘@ You cam mead Thuasne Like this quickly HOME 


| HEI ER MOP HH ON |: Piano, Organ, Violin, Mandolin, Guitar, Banjo, et 
] . Oniy exper “about + pe aay weekly. Illustrations make everythin 


stage and musi 





AMERICAN. |. SCHOOL or ‘MUSIC, 50 Lakeside o Guliding, CHICAG 











Desk Type Dollars in Hares 







| Telephone With a We pay $7.00 to $18.50 and up a pair 
{uman Voice” and express charges. Big Profits. We 
supply guaranteed high grade stock at 





lowest prices and buy all perfect pairs y« 
raise. Use back yard, barn, cellar, atti 


is a f t for t Contract and Illustrated Catalog FREE. 




















, AR STANDARD FOOD & FUR ASS’N 
; 407 B Broadway NEW YORK 
i é ur A-101 
AMERICAN THERMOPHONE COMPANY | SQUAB BOO K FRE E 
|| 114-116 Bedford St. ° Boston, Mass., U.S.A rz Squabs are selling at the ghest prices « 





| known. Breed them and make 
at once for free book, 


Plymouth Rock Squab Co., 


money. 








oo prices, ete. 
634 Howard St., Melrose Highlands, M 


NOW TIME TO START 


BIG DEMAND. HIGH PRICES BEING PAID 
















Aa 1 ~~ Ove apstion, Excey The Famous Are made by 

tm ao Sar sive men ‘ The Wahl Company 
ts oe ‘ ~ pate sera hy | Eversharp Pencils “209 Roscoe St : 
start y« a practica memes Ir akir re terprise ° ’ - ty 
Big profits. Hooklet a Write and Tempoint Pens = Chicago, Illinois 























ll 
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72 SAVED 





soft, brilliant. glowing light; 
an ideal illumination 


“BU RNS S 96 PER CENT AIR 


ae 400 rower LAMD 


1 ig n kerosene lamps. 
Burr vf air and 4% common gasoline 
Lar und Lanterns for every purpose 
( n—odorless mical 


ABSOLUTEL Y SAFE 
c an be carrie i anywt ere—perfectly safe 


“LIGHTS “WITH ONE MATCH 
New | nted twin mantle burner lights 
with One ‘Me teh easily and quickly. Great- 





est improvement of the age 
Write for Catalog Special 
SEND NO Agents’ Offer, also Money-back 


MONEY rial Offer. Write today 


THE AKRON LAMP CO. 
106 Lamp Building, Akron, Ohio, U.S. A. 





U 300 Candle Power of Light 






AGENTS WANTED 











at a Cost of 1-8c Per Hour 


Burns Kerosene or Gasoline 


This lamp generates and burns 

its own gas from ordinary kero 

sene. “QUICKLIT” gasoline 

lamps can be lit with an ordinary 

match like city gas. 

+ “gy Write today for illustrated catalog of 
a our complete line of kerosene and gas- 


ys <a :~«Ooline lamps, lanterns Agents Wanted 


ind lighting systems. 


The Nagel-Chase Mfg. Co. 
276 East Erie St., Chicago 











a 


= 


y= 
Beautiful HOUSES : 
and BUNGALOWS $900 i * 














/ Positively the cheapest and strongest light on 
earth. Used in every country onthe globe. M akes 
and burns its own gas. Casts no shadows. il 
and odorless. Absolutely safe. Over 2 POU ot les. 100 to 
2000 Candle Power. Fully Guarar i. Write for 
catalog. AGENTS WANTED EVERYWHERE. 










HOME LOVERS’ BARGAIN BOOK FREE 


Showing Over bey pegs Furniture Bargains 
All ——— loaned free for a month Take a ~siaats if 
little t littie almost as y¢ 


SPIEGEL. “MAY, STERN CO., 1108 W. 35th St., ) St., Chicago 


AIL 
WOOL 


Made to your measure, 
payable after received. 
Perfect fit, fine goods and tailor 
ing, $20 saving, all gucranteed or 
no pay. SAMPLES FREE. [Every 
man should write at once for our 
beautiful free book of cloth samples 
and correct fashions, explaining 
everything. Write letter or postal; 
just say, “Send me your samples,”’ 
y and get everything by return mail 
FREE. _ Important to every man. 
Write today sure. 


PARK TAILORING COMPANY 
Dept o100-6.. CHICAGO, ILL. 







































CAN BE BUILT FOR AND UP up 
Tt and many others In my new 
k, B ling Plans for Modern 
Hiomes, W save you hundreds of@ 
One of the most complete 
t . archite pS ars ie ———E : 
N 1 
bungalows, ¢ >, FREDERICK i. GOWING 
2 n $200 up; gives sizes and ARCHITECT 
Sent postpaid for $2.00 18 Tremont St, BOSTON, MASSE. 





BUY 
DIRECT 


INSTALL BT UMBING-| 
HEATING & ELEC. 
LIGHTING PLANT 


Send for ou 





ive 256-parce 


HANDYMAN BB: - Catalog Every 

home-owner, contractor, farmer, me 

cnhanic, instit tior et need it 

Shows over 10.( fixtures and Dy 

in plumbing, heating, lighting at wh 

sale; how to ive illed lal hha 1 
d unnecessary material 








New Easy Method | 





m4 y — Elser helps you select 
and install the proper plumbing, wate 
stem, hot air, water or steam, elec 
tric lighting plant. Besides being our 
wholesale catalog, it has many prac- 
tical plans, diagrams, sketches, eleva- 
tions, handy kinks, etc., showir how to do the work 


this newer easy way. Any handy man with a few tools 
can do his own installing with the aid of this 


Big Handy Mar Book 


We have spared noeffort, and have 
gone to a GREAT EXPENSE to 
compile this valuable book, and to 
keep from sending it t uninterested 
persons, we request 25c, which will 
be refunded on your first order or 
send for our free bulletin. 


Write today and save, 


HARDIN-LAVIN CO. 


45 Years at 4547-57 KX Cottage 
Grove Avenue, CHICAGO 


$500, 000 Plants Behind Our Guarentee 






























THE BEST LIGHT CO., 324 E. Sth St.. CANTON, 0. | 


BLANK CARTRIDGE $ 
PISTOL Prepaid Only 


real revolver Style. 3 pr tection 

every I “ F ve one, 
Get Arn FREE. al ey res 

M. J. LEWIS CO.,1402 Broadway,.NewY ork City 








if You Can Tellit from a 
GENUINE DIAMOND Sendit back 





ed nen ve our whit MEXIC AN DIAMOND ‘ les a 
diamond wit sar "AZZ LIN( RAINBOW IKI we 
Ww i | R Ca 
I 8) for Half Price to Introduce, $2.63, or in Gent Heavy 
Toot! Bele! Ring (Cat for $3.29 m finest 
12 Gold illed mountings G I ARAN TEED 20 YEARS SEND 
NO MONEY. Just — postcard or 1. State Siz We will 
mail at once C. O. D If not pleased rett im in 2 a for money 


back less handling charges. Write for Free Catalog Agents Wanted. 
Mexican Diamond Importing Co., Dept. ET, Las Cruces, N. Mex. 


(Exclusive controllers Mexican Diamonds) 
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No MoneyDown 


FF 
a Illinois Monarch 
a * 19 Jewels 


19 genuine Ruby and Sapphire jewels, solid gold 
center r wheel, adjusted to positions, isochron- 
sm apd temperature. Includes such railroad 
requirements as double roller es- 
capement, steel escape wheel. Stem 
set guarante: ing absolute satisfac- 
tion. Substantial, guaranteed 20- 

ear 12 or 16 size gold filled case. 
Rent without a penny down, 


10 Days 
Free Trial 


Wear this splendid watch 10 
days free. No obligation. If 
you decide not to buy return it 
@t our expense. 


Chain and 
Knife FREE 


A handsome, uv p-to-date, gold-til ed 
chain and knife absolutely free 
Choice of Dickens, Vest or Walde- 
@ar (shown in cut) chaip. State which 
chain you wish. 


Ac a Day 


Just send your name and a 





come t y aoe Crone oa s 

fa merely a Wear t wat 

i irn i 

‘ t will star larer 
Ir is J ikeep t va 
month 3 paid 





Geder ae en on Trial 


The supply ts ttenited. Send your name now. No red tape or 
annoyance. You take no risk. Take this chance to have this 
Splendid watch tor less than il4c a day. Send your name now. 


J.M. LYON & CO. nth MEW YORE 


because it is built 
on sound engineering prin- 
ciples all through. 


Play Safe in Buying a Row-Boat Motor 


you can't afford to take any chances. No matter 
what style of motor you require, there is 2a 


isconsin 
She ow Boat MOtOr 
that will suit you. For six years this 
etandard little motor has been making 
GOOD under all nditions—in the hands of 
thousands of users. And no wonder, when you 
examine its mechanical nstruction. It has a 
number of exclusive features that i should know 
about Write for catalog To DAY 
WISCONSIN MACHINERY & MFG. CO. 
iY Minor Street, Milwaukee, Wis. 


Sale U.S. Army Goods 


For Camp and Summer Wear 
















a 


RUSSELL’S 


ARMY & NAVY STORE CO. 
245 W. 42d St., New York 















The KOBAN will “run away” 
from any other rowboat motor 
because its two cylinders pro- 
duce more power. It is the 
motor for the man who deman 
real service and efficiency The 
**& KOBAN absolutely does not 
. 4 shake the boat, because bott 
cylinders fire at the same diene. 
neutralizing the shock. 


The Great 2-cylinder 


f 





uN 
_ROWBOAT MOTOR 


ry by this 2-cylinder opposed con 


tion can you avoid the vibration 
that makes riding disagreeable, opens 
,seams and ruins rowb Special 
tilting device fe hallow water and 
beaching Fx mmercial work the 
KOBAN is une _ iailed. Used by U.§ 
Government and in 36 foreign coun 
tries. Write for catalog and full ir 
formation. 

KOBAN MANUFACTURING CO 
291 South Water St.. Milwaukee, Wis., U.S.A 


Racine@is 


De access! s Finest Canoe 








Because it’s built that way 
Write for Complete Catalog 


RACINE BOAT COMPANY 
Dept. 61 Racine Wisconsin 








It gives valuable informat 
about motor boat engines. It also 
describes the full lao al L-Am 
tors and tells of the 30 days’ free 
trial plan. Write for your copy today. 
LOC KWOOD-ASH MOTOR co. 
2112 Jackson St., Jackson, Mi 





Catch F ish, ¥- k, | Muskrats | an 


i 
i mals in 
large numbers, with the Ne w, Foldin , Galvanized Stel 
Wire Trap. It catch them like a fly-trap catches fl 
Made in all ‘ Write for descriptive pri ce list, and f 
booklet on best bait known for attra n 1 ot fist 
J. fF. GREGORY, Dept. 248, LEBANON. MO 


- Sendfora Lonalcte Catalogue of 


ey A MASONIC BOOKS 
\.\ a Jewelry and Goods 
REDDING & CO. 


Publishers and Manufacturers 
Dept. P 200 Fifth Avenue, New York 
Please Mention Popular Mechan 
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All Sizes — 2, 3, 4, 6.8, 12, 16, 22 and 30 H-P. 


All Styles— Kerosene, Gasoline or Gas. PW. A S. FT. ED 


Stationary, Portable or Saw-Rigs. 
NOW is the time to get your WITTE 
Engine—while pricesare lower than they have been for years. You need 
engine power to reduce labor costs, do more and earn more. Tell me 
, what you want, Engine, Power Saw, BuzzSaw, Log Saw or Tree Saw, 
* and I will send you special information, catalog, and lowest direct- 
from-factory price. To give an idea how low prices are, this 


\WITTE 


2 H-P Engine 


Here is a chance to 

get your power s 9 F.0.B. 
plant, any size, up k. €. 
to 30 H-P., ata big —_— 
savine. I can make 

Immediate S hip- 

ment, guarantee 


safe delivery. En- gyom Pittsburgh, $5 More. 
gine shown is 

shipped on skids, ready to operate. 
Easy to set and use. Easy to buy now, 


Liberty Bonds Same as Cash ee 
If you are short of cash, I will take your Liberty Bonds Write For Engine Catalog No. 49 FREE 


—any issue—full face value, or I will sell you on easy 
terms at the regular payment price, if you wish terms. Jt tells about Stationary and Portabie Engines, or if you want 


3 i for Saw Catalog No, 17. 
90 - DAY TEST an Lifetime to know about Saw Outfits, write 
Engines, Saw Out- WITTE ENGINE WORKS 
Guar an tee ony oy ~~ = ion sold 1743 Oakland Avenue, . Kansas City, Mo, 
on 90-Day Test and Life Guarantee against defects. 1743 Empire Building, ~ Pittsburgh, Pa, 
































TeeiCases = 


Keep your tools orderly arranged in a Gerstner 


Portable Tool Case. There's a place for every 

tool in one of the felt lined drawers. FPvery 

up-to-date mechanic needs one and you'll find . . ° 
our Cases the best built, neatest and most EAC MH EAC iH 
practical on the market We guarantee to 

please orrefund all money . Write for cur free booklet 7 


ASerslecr Sent. Seng. 5000 A.C. 


Mirs. of Mechanics’ High Grade Too! Cases Motors 
808 Columbia St., DAYTON, OHIO i HP 














Offered 
|For Sale 
at Above 

















110 Vv. Price 
LATHES |: oe 
ap An ag Chicago, 
9 to 18-inch Swing Phase il. 
List price $145and up according ae 
tosize. When ready to buysend I eM : s ON E 
for Lathe Catalog and prices. YEAR Gl hanical 
~ defects al er, read 
W.F. & John Barnes Co. “eect ra tetera 
a 100 Ruby Street, ROCKFORD. ILL. ar eae ‘ “Soad purchase ] ie 
- a i . 4 ] ry, pu nase ) ‘ 
Lap Score Marks out of Cylinders with Wil be retunded 
CLOVER CYLINDER LAPPING TOOL and AT THIS EXCEEDINGLY LOW PRICE 
Clover Valve Grinding and Lapping Compound CASH MUST ACCOMPANY ORDER 
Free bulletins No. 75 and 80 tell you all about it 


Special Price on Three or 
Vore Motors of $13.00 Each 


WRITE FOR THEM 


CLOVER MANUFACTURING COMPANY 
512 Main Street NORWALK, CONN. I 
I ‘ Chicago - San Fra 


Thiel: OW aoe 5 


for all Yale and similar Locks made in one ; 

minute with HarrisonM.L P. Key Filing Ma- OUR SUPPLY LIMITED—ORDER NOW 
chine. No misfits. Thousands in use. $5.00 “ 
net. Special diamond-shaped files forangular y » TROTTER , rCT " ' 
cut keys. Ge each. Harrison. Key Clamp NORTHWESTERN ELECTRIC CO. 

uplicates all common and lever keys without > , . = . 

acaliper. Price, $2.00. Parcel post prepaid, 408 SO. HOYNE AVE, CHICAGO, ILL, 
Money returned if not satisfactory. 


HARRISON & CO., ieBrosdway, New York | 









































———-- 
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RE SESS kt MY SUE A Be El ie EBs; ie Gina tie 
One Man Saws 40 Cords aDay Lares on tne BY 


Make ape and Save Money fa — Ras, eae =: as . 


Ott wa Le t nec “he tof 1 








AN 


SPECIAL OFFER 
NOW! 


Mounted on Wheels 3 - : 
Easy to Move y "OTTAWA ‘AWA IO G SAW Cuts Down Tre 
j | ig o Pes 
= S 1h Oz =~ 





and Easy-to-Own Offer. J 1, so act at a 1eP Magneto equipped Motor, 4- 





Saws Logs by Power 


Special € oe ri rt on top saw with 
Jo engine rut Sesakiiowenas. Ske oo uiwen, seme 
‘srg oper te. W hen, not not r e ru pum feed mulls a tae 
me ane Man a os Cr 
Outfit / ay Payment or Cash! 30 Days’ Trial: ; — 
; I ‘ for I lor itsell, Special lerisen 


ener. WRITE AT ON i 
Ottawa Mfg. Co., 1745 Wood St., Ottawa, Kans. 







FREE — 
¥ book sent post; 






today. 














NEW GENERAL ELECTRIC 


gee: 


BEST M 








TOOL CASES 


gest cases on the mar ¢ for mach 








‘ 
er ge orcteom Luo iT ics, elec 
Yi ns, ete. Special cases for motorn 
cl Sr cor tors, ¢ neers, fisherr Built 
‘ ’ 
w ( - many pes and styles. Writ e today 
Grooved i er devices. for free catalog ll details 
Kemittar lectrical supplies | Putiop LUM3ER CO., Dept. B, + eerberesan Ohio 
y t Satistaction guaran- 





cone or mone y refunded. 


Illustrated motors and supplies FREE. 
HYRE ELEC TRIC '.. 637 S. Dearborn St., Chicago 








eS EEC) GALE a Here's the Exact INSIDE 
=3 === _ Measurement | 
} cell knowr ualitv of oe 
e well know 1 quality t * GIVES inside as well as 
INT machines that outelés measurements, 
yu in gel g one of nstantly and accurately. 
. . al a have trees f ac EE Be ts ers RULE The only interlocking 










































king 1 ' I r tno awkward folding, or hinges to break. 
1 is t than « Str: .. durat le, beess-t mmed 
y at t de ed at de sale ~ « > r id L name and ¢ | 20e per he ot (any 
v " Ask t i get 
gay th —f- MASTER RULE MFG. CO., INC., 201 egy Gal MFG, CO. ry 
mat che Dealers and Prvtats Aa Request Attractive Proposition! 
ersal Wood worker <== The Midget “FIVE-IN-ONE” Slide Rule 
THE CRESCENT MACHINE CO., 93 Columbia Street, Leetonia, Ohio Lg is a M  Low-I 
ae : . \ Su P i ar > 
eae, ; K It will tant id - 
vA . ” ‘ t . +7 combinae- 
MEX rN = pees, eeeiay, Sarees 
nS SS 4 PO ph pape we 
4 ry, \ ey, 3 ; t , ' " v x te & “ay J a 4 
22 1 is. J * ; 7 > t " ter 4 
for ctr 3 I i I Book, $1.50, 
SYPHER MANUFACTURING co. Leather SOc extra. Catalog tne 
Dept. * Toledo, Ohio ~ : : 








GILSON SLIDE RULE CO., Niles, Mich. 


South Bend Lathes 


For the Machine and Repair Shop 








Reduced Prices ‘ 
Oo" Xs Lathe - $220.00 16° x 8’ Lathe - $565.00 
11" x4’ Lathe - 8285.00 IS" x 10° Lathe - $820.00 
13° x5' Lathe - $380.00 21° x12’ Lathe - $965.00 
15° x6 Lath - $470.00 24” x 14’ Latl - $1135.00 
South | end Lathes are made in eight sizes, 9 in. to 24 it 
swing inclusive—in lengths from 2} ft. to 16 ft. with Regular 
= or Gap Beds 
How to Run a Lathe “°°°"" boot 64-page Catalog No. 67 for 1921 sent free to any address. 
mm paid to any 
address for ten cents, silver or stamps accepted. | ESTABLISHED 1906 








SOUTH BEND LATHE WORKS, 625 E. Madison St., SOUTH BEND, IND. 





(8 aL EER RS em ree 5 


a ash rh eTATT ST A OThUC TO ee corr anmere emer aAraer eet) 6 6L-eO eeee TOP 
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That’s all you ae to know about a plier 


rhis is your assurance that each tool is made as wel! 
as care, experience, finish and the best workmans! 
can make it. 

tach tool drop forg red of tool steel—scientifx ieésigned— 
idividually tempered and tested. 


“Red Devil’? Pliers are high quality tools, not ced. 1 


“RED DEVIL” 
Mechanic's Side Cutting Plier 


ne¢ hanic S Star 


: 4 
ot Pe KII ‘ . Extr: } irp « l I §' ri li 4 . , t 
q i: Winadios Ge the hand wiebeat : » Style N 
At all good hardware dealers, or 


“Red D ae rPiNO. § eo 
WRITE TODAY FOR FREE TOOL BOOKLET 


SMITH & HEMENWAY CoO.., Inc. 


Manufacturers of ** Red Devil’’ Tools 260 Broadway, New York, N.Y 
**Red Devil” Glass Cutters are made in 40 styles—the glaziers’ standard tools of the world. 

















MECHANICAL DRAWING INSTRUMENTS 
$25.00 VALUE 


Special Price 





OHM) 











By NOW 
ny og ye ee $6. 85 POSTPAID 
€ AR ROBE RTS &P IKE, North Attichien, Mass, : number 
b ng « d— Po. 








coon iagh’ aeleth VEL. 
VET. Instruments ar 





MYERS eg! UL SEWING AWL 


nstructed of solid nickel s rand steel Each 

a The Awl outfit va teed Be successful—cr ite youl 
- For All own entior Order now. Suy lin 

ited. Send Sor illustrated particulars FREE. 





A comple te reps A sh op in tse if Sows anvthing 5 beaws 3 pot leather, NATIONAL INSTRUMENT COMPANY 
C. A, MYERS COMPANY, 6339 Woodlawn Ave.. os Od an i. 4515 NORTH LAWNDALE AVE., CHICAGO, ILL. 














» The Power Tool for the Time Killing Hand Jobs 
THE RACINE GRINDER AND renga MOTOR 


ae A turn of the switch and y wh lving 
KIND OF GRINDING OR SHARPENING r small utility work 
= © equipped with buffing spindle and buff for light hing 
With flexible shaft oe yrange The Racine Utility qT 
Motor can be adapted to a multitude of shop and , 
household uses which would otherwise h to be 6 
done by hand. Attaches to any electric lig socket 
AC or DC 110 volts to 130 volts. You will Gnd 
many uses for this all around pra« 
tical outfit and if your dealer is un- 
able to give you detailed information 
or supply you, write us direct 


















eme el, cord and | 
PAYS FOR ITSELF IN TIMI 
LABOR SAVED 


. Racine Universal Motor 
Company 
53 W. Jackson Blvd. CHICAGO, ILL. 
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PATENTS 


F YOU HAVE AN IN- 
vention which you wish to 
patent you can write fully 
and freely to Munn & Co., for 
advice in regard to the best way 
of obtaining protection. Please 
send sketches or a model of your 
invention and a description of 
the device, explaining its opera- 





tion. 

All communications are strictly 
confidential. Our vast practice, 
extending over a period of sev- 
enty years, enables us in many 
cases to advise in regard to 
patentability without any ex- 
pense to the client. Our Hand- 
Book on Patents is sent free on 
request. This explains our 
methods, terms, etc., in regard 
to Patents, Trade Marks, 
Foreign Patents, etc. 


If you are a reader of the 


SCIENTIFIC 
AMERICAN 


you are probably aware of 
the fact that it has a special 
appeal to the inventor. 
Each issue contains a de- 
scription of a large number 
of recently patented inven- 
tions. Pending patent legis- 
lation as well as the most 
recent rulings of the Patent 
Office and the courts are 
considered in its columns. 


MUNN & CO. 


SOLICITORS OF PATENTS 
672 Woolworth Bldg, NEW YORK 
627 F Street, WASHINGTON, D.C. 


801 A Tower Bldg., CHICAGO, ILL. 
HOBART BLDG., 582 Market Street, SAN FRANCISCO, CALIF. 


To the Man with an Idea 


I offer a comprehensive, ex ! 
elhcient sery 


send sketch, or model and di 
. for advice as to cost, 
ugh pri or Un ited States | 
Preliminary advice glad; 

shed without charge. 
j experience an 

arious arts frequently 
accurately 

robable 


7 fea fr a pad reams a. ; Write tod 1 of 
Richard B. Owen, Patent Lawyer 


9-303 Owen Building,Washington, D.C. 
2276-E Woolworth Blidg., New York City 












2PATENTS 


Send us sketch or mod S r pate ntability opinion 





ind exact cost of pa nt. ok “How to Obtain a 
BP atent,’ at Pee on a4 7s Ils how to apply 
for Pater its, Trade Marks, Fore Patents, Copy- 
rights, etc.; gives information on ‘ate ‘nt Procedure 
tells what every inventor sl a —ounenee of 
aby Inventors, who are our client re our referen 

Chandlee & Chandlee, os ‘Ye: ars Experience. 
401 7th St. Washington, D, C, 








C. L. PARKER 
"Carpe, U.S. Patent Oticee 
PATENT LAWYER 


MCGILL BLDG 
WASHINGTON, D.C. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “ Protecting, Exploiting 











and Selling Inventions,’’ sent free upon request. 


PATENTS SECURED 


Prompt Service. Avoid dangerous delays. Send 
for our “Record of Invention’ form and Free Bock 
telling How to Obtain a Patent. Send sketch or 
model for examination. Pr@liminary advice with- 
out charge. Highest References. Write TODAY. 
J. L. Jackson & Co., 168 Ouray Bldg., Washington, 


























Please Mention Popular Meehanics 


PATENTS 


TRADE-MARKS COPYRIGHTS 
Send for our free book of patent information. 


B ] P k 802 F St., Washington, D. C. 
eaie QIK 16S. Broad St., Philadelphia, Pa. 














2 
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ATENTS copiicnts 
COPYRIGHTS 
SPECIAL OFFER — Free Opinion as to Patentable Nature 


Before disclosing an invention, the inventor should write for our blank 
form “Evidence of Conception.” This should be signed and witnessed 
and if returned to us together with model or sketch and description 
of the invention, we will give our opinion as to its patentable nature. 


Our Three Books Mailed FREE to Inventors 


OUR ILLUSTRATED GUIDE BOOK 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding Patents, Trade-Marks, Foreign Patents. 
Our Methods, Terms.and 100 Mechanical Movements illustrated and described; 
Articles on Patent Practice and Procedure, and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of trade-mar ection and gives informa- 
tion regarding unfair competition. 


OUR FOREIGN PATENT BOOK 


We have direct agencies in all the principal foreign countries and secure 
foreign patents in the shortest px le time and at the lowest cost. Write 
for our illustrated Guide Book on Foreign Patents, sent free to any address. 


Specialization—Our Staff 


The field of invention is so vast that it 

















is impossible for any one man to become 


an expert in all the different classes of inve Only those practically 
skilled in the class to which the invention relates are capable of rendering 
efficient service. For this reason Victor J. Evans & Co. employ a number of 
patent lawyers and mecha experts who have been selected for their 
special know] e ar n of invention. Each case is 


10W let d ability in cert line \ 
place« in charge of experts in the cl es to which the invention relates. 


THE VALUE OF YOUR PATENT 


will depend much upon the skill and care with which your case is prepared 
and prosecuted in the United States Patent Office. This work will receive 
the benefit of skill and experience acquired by a long and successful practice. 
We epare neither time nor pains to secure the broadest ¢ ble patents that 
the inventions will warrant. That every case intrusted to us receives our 
best efforts, and that our work is done consistently, skillfully, and thoroughly 
is evidenced by the many unsoli 1 let of commendation that we receive 


constantly from our clients. We will furnish upon reé t lists of clients 
from any State in the Union for whom we have secured pater 


Our New York, Philadelphia, Pittsburgh, Chicago 


and San Francisco Office 
Owing to the growth of our business we have established for the benefit of our 
clients Branch Offices in New York City, Philadelphia, Pa., Pittsburgh, Pa.,Chi- 
These branch offices being located in thes 








cago, Ill., and San Francisco, Cal. 

large commercial cities together with our Main Office 1 ted near the U. S. 
Patent Office,in Washington,enables us to more promptly handle the | ness of our clients,y lar the branch 
offices are in constant touch with the Main Office and fully equipped to handle patent busi: in all its branches. 


Highest References — Prompt Attention — Reasonable Terms 
ce — - — — — ——-FREE COUPON-— — — —-—-—-— 





ee * } 
1§<aer| VICTOR J. EVANS & CO,,Patent Attorneys !) 
NEW YORK OFFICES CHICAGO OFFICES PHILADELPHIA OFFICES 
| 1007 V/oolworth Building 1114 Tacoma Building 135 South Broad Street 
| PITTSBURGH OFFICES SAN FRANCISCO OFFICES 


514 Empire Building Hobart Building 


i Name. _.... we ue wn... daddress falta 


inks anaes. ces ee i aa ea erasttn me esis errmemerrmararenaecenes all 
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OT 


PATENTS PROMPTLY PROCURED 
TRADEMARKS REGISTERED 


Send disclosure of < ention, design, or trademark for actual search of 






AONUAINTUUEEANAENEAT IU NUAAHA ANNAN AeA TEA 









































U. S. Patents and novelty report. Validity and infringement investigations. 
Patent and trademark suits prosecuted and defended anywhere in the 
United States. Discriminating clients appreciate my efficient service. No 
literature will be sent you as this is a professional service, individual and 
Personal. Spec ific information and advice given regarding each individual 
case. Speci: lize in prosecution of pendi ng cases that have been previously 
rejected by tl > Pater nt Office. Specialize also in unfair competition litig 
tion before she e led ral Trade Commission. , 
53- Hi Loan & Trust Bide, Washington, D.C. ) 
= > = i 
AIAUOVTAUHANEAUTAODATEUUGEUTEULOPUDEAMUGAUNAATOAOODLUOEANTG HALO TAAN AMD AEDUULAAUD EUAN PAD) EUAN TAH AUTO T UA PROPEAAETDTD TT 
] 5 
a] PATENT -SENSE 
PATENT S | |\pmsns{|) «the Book for 
Write today for ‘‘Record of Invention”’ Wie Bask Ar 
which contains forms to eshalliehs arte WIVENTORS Inventors and ’ 
ence of conception ae Manufacturers F 
Information, instructions and preliminary ad- . 
vice gladly furnished without charge. ° By return mail FREE. Write 
If you want to know if invention is of Patent- 
able nature and cost to Pat« t, etc., send rough sur Cornice LACEY &LACEY 
sketch and description for freeopinion and report. ¥ ~ Dept.“A,” WASHINGTON, D.C. 
Prompt, Personal Service (Established p 8868) “ 
J. REANEY KELLY, Patent Attorney you desire CARE- 
893 Southern Bldg., Washington, D. C. — L, PERSONAL and 
HIGH-CLASS Services, 
— then WRITE US! 








G EAR: ALL KINDS Send data of invention for free report ZS, bd 
patentable nature. If you want a 
SMALL EXAMINATION made of Patent Office records, 
most accurate made and prieee send $10 with data 
ssonable, We com} ] a ee ’ 
re nsona ~ stock toe iam ne ete oh ip. Correspondence Solicited Highest References 
ment. Can also quote on special gears Clients All Over the World 
—— nel reel wel a _— Established and Experienced Twenty-two Years 
eget accalaggye <aiag PATENT 
CHICAGO STOCK GEAR WORKS E.E. VROOMAN & CO. PAIR 


105-109 S. Jefferson St., CHICAGO 871 F St. N.W. WASHINGTON, D.C. 














Booklet Free Highest References Proiaptness Assured Best Results 


Send drawing or model for preliminary examination 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D.C. 
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Can You 


think of a simple, practical 
idea that will fill one of the many 
requests we have on file for new 
inventions? It may mean a fortune 
for you. Thousands of things are 
needed right now. Your brains can 
help. Send today for our great new book— 


“Inventions and Trade-Marks, 
Their Protection and Exploitation” 


and learn more about making money 
from ideas than you ever knew before. It 
tells many things that are wanted, too. 
A postal will do— 
It is free 














0 FOR : 
ND THIS Fis) 
ra LOOSE YOUR RIGHTS 


TO PATENT PROTECTION 
Before disclosing your invention to anyone 
send for blank form “EVIDENCE OF _— 
CEPTION” to be signed and witnessed. 
sample form together with printed instruc -.. 
will show you just how to work up your evi- 
dence and establish the same before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United States and Canada in the ad- 
vancement of inventions. Our schedule of fees 
will be found reasonable, The form “Evidence 





We Help Our Clients 


without charge, to get 


Patents 
Advertised | | 
For Sale 











. of Conception,” sample, instructions relating 
the dollars out of their to obtaining of patents and schedule of fees 
ideas—having facilities Free sent upon request. Ask for them—a post card will do. 
none others possess. MMM in laventon and Manafactur. PATENTS AND/7—\TRADE MARKS 
Advice free. Don’t ing Supplement 





delay—get the book 


Published for the 
at once. 


man with an idea. 


American Industries, Inc. Send for freesample 
200 Patent se copy. One year’s 
WASHINGTON, D. C. subscription, 50c. 


TOBACCO: 


| Or SNUFF HABIT | rae wee 


_ Overcome or NO PAY! || _ Kimberly Gem 


LANCASTER <3ye & ALLWINE 


204 Ouray Bidg. “2S Washington, D. C. 


Originators of forms “Evidence of Conception.” 


















































No Obligation to Buy. 10 Days’ Trial 
No matter whether used in pipe, cigarettes, an missed Gienaien € this rare African KIMBERLY 
s) > direc importers o i are ics 7 , 
aonee, chewed, or used in the form of snuff. Gem, which owes had soltahed tn oar een kanttasten Hasall 
the fire, brilliancy and beauty of the genuine diz ynd d 
uperba Tobacco Remedy contains nothing inju- can hardly be told apart. Its luster lasts forever, Carat size 
rious, no dope, poisons, or habit-forming drugs. mounted either in a gentleman's or lady's solid gold ring 
22 Senc é >, Address and strip o yaper « wn around finger to 
Guarantees d. Sent on trial. If successful, costs show — We will mailr ng at o a Jest 9 - P ostman $4.50, 
you one dollar. If it fails, or if you are not when ring arrives. If ent rely satisfie xd send us only $3.00 per 
perfec tly satis fied, costs you nothing. if = at tist he next ‘ a -t A. 4 Tithe 4 oa or 
Write for full remedy today. KIMBERLY SALES HOUSE, Dept. A- 135 
SUPERBA COMPANY, 31-19. BALTIMORE. mp. |! |_227 5: @ Salle Street potato 
. 7 
| p ATENT If You Have an Invention and Desire 
to Learn How to Secure a Patent 
. 


Send for our Guide Book, HOW TO GET A PATENT, sent Free on 
request. Tells our terms, methods, etc. Send model or sketch and 
description of your invention and PIItIrIIriiiiiiiiii iii ii titi 


we will give our opinion as to its 
patentable nature. 


_ |RANDOLPH & CO. 


600 F St., N.W., Washington, D.C. 


NAME..... 


STREET.... 


errr fh 








To 











Sa 
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= pores |qumump Qroking eter Geen) | 






























Holds 75 lbs. of Ice—Supplies 150 Men 
Fifteen and one-half circulating coils of I 

in the cork-jacketed ice tank insure an j 
cooled sanitary drink to every employe 
The quality of the ice is immaterial, as | 
does not come into contact with the water 
This construction reduces the amount of ics 
and water required to a minimum. 





Send for Our Complete 
Catalogue “ 
showing our line of Wast 
Bowls, Metal Lockers, A 
Steel Stools and Chairs w 
Inset Wood Seats, Stock: 
Storage Racks, Meta! She 
ing, Metal Vault Fixture 
eaves Soda Kettles, 40 
and 60 gallons, Water He . 
ers and Instantaneo 
Mixers, Bubbling Drink 
Fountains, Work Benc} 
and Bench Legs, Draw 
Stands, Full Line of Plu 
ing Fixtures, etc. 


EE it first. We send it for you to look at and ex- 

amine carefully. You are under no obligation to 
buy. A 21-jewel watch sold to you at a price @ great 
deal lower than other high grade watches. 


$5294 month 


















































, 
The 21-Jewel Burlington is sold to you at a very low 
price and on the very special terms (after examination) 
of only $5.00 monthly. No interest. Send for t| 
information, | 
Send for the most | 
ree Book complete watch book 
ever produced. 100 | 
designs and engravings beautifully illustrated in 
colors. Write letter or a postal for it today. It is free. } 
Burlington Watch Company, Dept. A13s Manufacturing Equipment and Engineering Co. 
19th Street and Marshall Boulevard, Chicago, IIL 136 Federal Street Boston, Mass., U.S.A 
ba . - Works and Mail Address, Framingham, Mass. 
¥ TAWA $ Oo2e First Week 
1} H-P Pulls 2} H-P, Now Onl “I have averaged $500.00 a month ever since | 
10 Years Guarastee— y started acting as your representative a year ag 
Wa TD my, ae writes Garrison. “$60.00in one day,’’ writs | 
vee any engine. Write today. Lamar, Think of it—thousands of agents a 
OTTAWA MANUFACTURING CO. over the country are making big money representin 
531 King St., Ottawa, Kansas us. Youcan too. Here is a bonafide propositi 
Absolutely guaranteed in every way. The biggest 
- aia money making offer ever given. Write at once. ° 


RaincoatGIVEN 


a splendid grey wor- 

sted water-proof top coat in the latest style 
fine material—snug smart beilt—roomy patc! 
pockets. Write in at once, if you want th 
wonderful coat, but don’t wait. This offer ison! 
Open for a limited time. Write in now to 


GOODYEAR MFG. CO., Dept. 1526-D 
Goodyear Building, Kansas City, Mo 


to S50 


Clear Profit a Day 


Make big money in floor-surfacing busi- 
ness. Experience unnecessary. The build- 
ing program is going stronger every day 
Start floor-surfacing today. You work 
with big contractors. Oak flooring is pre- 
ferred by practically everyone. 

The American Floor Surfacing Machine 
finishes more flooring ina day than «i. men 
ean finish by the laborious, expensive hand 

process, and does the work better and 
much cheaper. Machine is electrically 
operated; surfaces old and new flooring 
to walls without hand-work. Removes 
ground-in dirt, paint and varnish. No 
ob too large and none too small. 

irre hand method is still in use, 
Contractors prefer machine work. 
Many pay for machine the 











Biggest demand 
‘known fow 





ATE i me 





first ymor th from ——. Motion Picture ~ 
Much business in choice | 
If you are am- | Theatres Employ Thousards 
bitious and if you would of Musicians. Dancing more popular than ever. Orches 
establish a profitable and tras and bands everywhere need players. BIG PAY. 
permanent business — | Pleasant work. Jenkins Band and Orchestra Instruments 
write us today for com- | easy to learn with Jenkins Band and Orchestra books. Jenkins easy 
plete proposition. Don’t delay—act NOW! } Payments, PLAY WHILE YOU PAY, has made thousands of musicians 


43 in busi f ce. 
AMERICAN FLOOR SURFACING MACHINE CO. BOOK explains evervining. Write today 


enkins i 
523 So. St. Clair Street, Toledo, Ohio eisai Music Company 
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A G EE Nl T S 50 Tabulator Stops Adjustable Paper Guide Forced Alignment Forle 
ry r Marginal Stops Ploten Release 


yn THIS ISA {~~ __ Line Space 


i Adjustment? 
- GOLD MINE at a Throw : 
- Only 20 Boxes a Day Means $16.00 Daily Profit 












Carriage 3 
lease .) 








. TYPEWRITER SENSATION! 





Free Trial—Use as You hy 





“Lucky 11" Assortment in Display Case 


| Full size of box 6x13%% inches. Each article full drug store 
' size. Retail value 53. 35; you sell for $1.59 and more than 

double your money. THINK OF IT! When you show your 
customer this gorge ous assortment in the attractive display 
ease, the array of fine toilet goods (that always appeals to 
milady’s heart) will dazzle her eye, and when at the end of 
your spiel you state the low price of only $1.50 for these 11 ar- 
ticles, the money is yours, even if she has to borrow or beg it. 


Sells like hot cakes—men and women coin- 
' Act Now ing 10 to 20 dollars a day —a baby could sell 
“Lucky 11." Don’t delay a minute. You're losing bank 
notes and hard silver while you wait, Write for full details. 





Send us only $5.00 a month until the low total 
price of $64.85 is paid, andthe machine is yours. 


This is absolutely the most generous typewriter offer 
ever made. Do not rent a machine when you can pay 
$5.00 a month and own one. Think of it—Buying a 
$100.00 Machine for $64.85. Cash price $59.85, just a 
little more than half its original price. 


L.C. SMITH ‘:’: 


Hurry, hurry, before it’s toolate. Act NOW. 
Perfect machines, Standard size, Keyboard of Standard Universal 
arrangement, 42 Keys, writing 84 characters—universally used in 


: E. M. Davis Products Co., ~si-4i3 
teaching the touch system rhe entire line 


A 

ae 

— < t ne of writing completely 

ik _ visible at alltimes, has the tabulator, the two color ribbon, with auto- 
] 

) 

é 

4 

r 











matic reverse, the back spacer, ball bearing type bars, ball bearing 
carriage action, ball bearing shift action, in fact every late style 





rt? oe . . °° | feature and modern operating convenience. Comes to you with 
Lighting Fixtures everything complete; tools, cover, operating book and instructions— 
nothing extra to buy You cannot imagine the perfection of 

READY TO HANG this beautiful reconstructed typewriter until you have seen 
it. We have sold thousands of these perfect late style mach- 


(Direct from Manufacturers) ines at this bargain price and every one of these thousands 
| . ‘ ‘ of satisfied customers had this beautiful, strictly up-te- 
i Completely wired, including date machine on five days’ free trial before deciding to bu 

glassware. New designs. Send it. We will send it to you F. O. B. Chicago for five days’ free trial 
i for catalogue No. 20. It will sell itself, but if you are not satistied that this is the greatest 





typewriter you ever saw, you can return it at our expense, You 


ERIE FIXTURE SUPPLY CO. won't want to return it after you try it, for you cannot equal this 
wonderful value anywhere. 
STA. A. ERIE, PA 


to “|| SEND NO MONEY 





























of 
nj § Putin Your Order Now 
; ; When the typewriter arrives deposit with 
~ | the express agent $4 85 and take the machine 
i for five days’ trial If you are convinced 
= thatitis the best typewr iter you ever saw keep it and send us $5.00 
‘ a month until our bargain price of $64.85 is paid If you don't 
want it, returnit to the express agent, receive your $4.85 and return 
| the machine. We will pay the return express charges. This 


machine is guaranteed just as if you paid $1 00.00 for it It is 
standard. Over half a million people own and use these typewriters 
and think them the best ever manufactured. The supply af 
this price is limited, the price will probably be raised when 
next advertisement appears, so don’t delay. Fill in the 
coupon to-day—the typewriter will be shipped promptly 
4 There is no red tape. We employ nec solicitors—no collectors—no 
one big Fs om pep and to get a chattel mortgage. It is simply understood that we retain title to 
finely tailored - to - measure the machine until full $64.85 is paid. You cannot lose. It is the 
2 piece suit with box back, or greatest typewriter opportunity you will ever have. Deo not sen¢ 
any other style, superbly us one cent. Get the coupon in the mails to-day—sure. 


efemed ond ons Se the latent | SMITH TYPEWRITER SALES CO., 222, 218 N. Wells St., Chicago, IN. 


’ 
We're out to beat SMITH TYPEWRITER SALES CO.,222, 218 N. Wells St., Chicago, Il. 
high tailoring prices Ship me the L. C. Smith Model No. 5, F. O. B. Chicago, as described 
You save $8 to $11. Why in this advertisement. I will pay you $5.00 monthly as rent until 
not save 50% on your next the $60.00 balance of the Snecial $64.85 sale price is paid. The title 
suit? Remember we guarantee to remain in you until fully paid for. It is understood that I 
Style, fit and SD or have five days in which to examine and try the typewriter. If i 
Bie. money back. choose not to keep it I will carefully repack it and return it to the 


Sample Outfit FREE express agent. 1t isunderstood that you give the standard guarantee 


Write us today d we will mail 
4 — beautiful 


f This offer is one of the biggest, 
é most generous ever made by 
any tailoring house. It’s your 











ae Street Address 
e- 
lay; we urge you toact quick; today. ee ; ; ... State... 


me femee tienen, Dept. 818 Chicago 








Occupation or Business........... snesaneake 
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Get the Genuine 


NEVERLEAK 
TIRE FLUID <a 












and you will never’ be 
troubled with punctures 
this summer. It stops all 
leaks at once, even when 


you are riding, 
the rubber and fabric 
increases mileage. 


preserves 
and 


Be sure your dealer 
gives you the old reliable 
NEVERLEAK in the yel- 
low, green and white tube. 








A 30c tube treats 
a tire. 


BUFFALO SPECIALTY CO 


- BUFFALO, N. Y. 











2 





| No Breakdown ; 
No Wheels Falling Off 


On the AUTO-WHEEL COASTER and the AUTO-WH! 
CONVERTIBLE ROADSTER the aepecial hub-cap and 
ing-pin prevent accidents. Wheels cannot come off unless tak« 

ese remarkable wagons come in several sizes. Built of seas 
ash. Wheels modeled after automobile wheels. 


Senc es of 
DIME BANK and MAGAZINE—FREE $024 us names of 
telling which carry AUTO-WHEEL line. We'll send useful bans 
and six months’ subscription to AUTO-WHEEL SPOKESM A) 
our magazine telling about prize contests and the famous Al 
WHEEL COASTER CLUBS 


The Santo W hod Coaster Co_inc. 


137 Setguet: Se. N. Tonawanda, N.Y.in Canada: Preston, Ont 
Export Office: 365 W. 23rd St., New York City 





SAnto Wheel 








FOR BUSINESS and PLEASURE 
Independent 
ae 


msportation 
Catalog s poe S< sent on request. 














as eve 


expert tire 














$40 MOTORCYCLE 


We have the largest line of u 
motorcycles in the country at t 
=<J lowest prices. Send for catal 
We are the largest and only « } 
clusive motorcycle supply h 
Repairs a specialty. Send us your machine 
be overhauled. Motors and castings for airships and rai ! 
velocipedes. We Exchange Motorcycles. } 


HARRY R. GEER, 888 McLaran Ave., St. Louis, Mo. | 






in the world. 








THE CORBIN DUPLEX COASTER BRAKi 
is the standard brake equipment, assuring absolute 
control. Equip it now. Send for 1921 catalog 


THE CORBIN SCREW CORP. f= American Harmer 
NEW BRITAIN, CONN. BRANCHES, NewYork York. Chicage Philadeipt 


Bicycle 
a Tires 
— her Than nies Hide 





il 
} 
* | 
] 
| 
} 
} 




















| = = Way to Make Money 


Don’t be content to plod along on a small salary. Be in- 
dependent. Go in the tire repairing business and make $60 or more a wee! 
One man mede $45 the first day he received his ye Others are making $25 a day and 
hundreds of wide-awake men are making month. 

No experience needed. We teach you how. Cer little capital required. But slight ris 
car owner in your town is a “Alt papeemee. — are plentiful because tires blow 
puncture every day. 


‘(SRALER 


ioe cole eee vulcanizer = has 
can’t undercure or overcure a tire. Requires 
vulcanizing in half an hour with the Sh 


WRITE FOR FREE BOOK 


QUICK BEFORE SOME HUSTLER 
C. A. SHALER Ci CO., 2005 Fourth Street, WAUPUN, WISCONSIN 


to $500 a 


the year round. 


Tire ‘Repair Outiit, $75 


Will do as much and as perf $250 to 
A boy can ag my rfectly with this ys gh nt oy machine. I: + 
Automatic He It must vulcanize just right. '' 
D9 watching or regulating You can learn to < 


“HOW TO OPEN A TIRE REPAIR SHOP” 
end complete Caialog, -z~- gives full informatioe 
GETS AHEAD OF Y 





Pm et 











In- 
reek 
and 


blow 


3 


50 to 
It's 
e it 
to d 


lor” 


palo 
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HE users of Champion Spark 


made the reputation of ‘‘Champions’”’ 


pendability. 
They realize that ‘‘Champions 


giving the highest spark plug value,--the greatest ser- 
vice,--for the least amount of money. 


Champion indestructible ‘'3450’’ insulators, and 
patented copper asbestos gasket construction, guaran- 
tee absolute spark plug dependability. 


Over 32,000,000 were sold this past year. 


Champion Heavy Stone . 
Champion Regulars . . 
Champion X. . . . « 


Champion Spark Plug Company, Toledo, Ohio "S,,53cks, marine and 





” 













Plugs have really 
for de- t 
HAMPION 


are continually 


$1.00 
ies JAS-43 Plug, 
42 Price 90c 


For use in high-powered 


stationary engines. 

















#*® BIG CASH PROFITS!! 


SMALL CASH PAYMENT BRINGS YOU A 
MONE Y-MAKING HB BATTERY CHARGER 
Almost a year to pay balance on easy monthly terms 
out of your profits. It costs 4c to 12c each 
to charge batte ries with an HB Charger— 
customer pays 75c to $1.50. Thousands are 
making BIG PROFITS, why not YOU? 
@ Start Now—Write TODAY 
HB Chargers built in sizes 
for 10, 16, 32 or 70 batteries, 
Choose size }ou need, then 
write for information, Sold 
on absolute money - back 
guarantee. 
HOBART BROS. CO. 
» Box M 67 Troy, Ohio 
” Canada: J.V.Elliott, Hamilton, Ont. 


Back to Pre-War Prices 





balances Biocl Wheel Discs, Wite Wheels ote. EXCEPTIONAL DEALERS PROP. 
OSITION. P, U. FORD SPEED & POWER EQUIP. MANUFACTURERS 
Cable “FORDSPEED” 250 West 54th St., New York. Phone Circle 612 





D TIRES "Sings" 


SATISFACTION ASSURED 


These remarkable tire prices s 
tires give assured satisfaction be 


Pleased customers 


Size Tires Tubes Size 

30x3 86.50 $2.00 33x4 

30x% 3%.. 7.50 2.25 34x4 
9.00 240 33x4% 


. 950 2.50 
1050 265 SEND 


eak for themselve And you get the mileage! These 


cause we make you the judge of your n worth 


everywhere throughout the U. 8S. Thousands of car owners using tires 
we sell, pass our Michigan Aver t give 
mail order customers better value 


ue store every day We're eve nor ar ilar 
Just study prices below! 
Tires Tubes Size ewes Tubes [3.x 
$11.50 $2.80 34x4'%...$13.50 $3.00] 
12.50 2.90 35x4 ne 7 4.00 3.'0136x 
13.50 3.00 36x4%... 15.00 3.25 


DNs < 060 Be rr 3.35 7 5 3.0 
NO MONEY ;>°: 16.5 0 © 3.50 tte 














Send no money—just your order to ship, When tires arrive ae them Sevens. 


If satisfied, pay express C. O D 
State whether you want 8S. 8. or 





You take no ris No one ever made you a 


Cc. if . . —_ = seen pe A on b gga — “send. cash 
with order and deduct 5% ‘Our guar 
Write us today! ROYAL TIRE & SUPPLY. co., ae! ‘Michigan ~~ Dept. P, ‘baleen ni 
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» Siriaas | . . 
Suerte. 1 want additions! (iia Fes: ; : . 6 4 ® ® 
x rry. There are times : . 
—— ; x Le 
To pass th e car ahead rea uires more ° 
power—s) i _* 
Your car w “en the lead and stay AL % 
there if it is equir ved witl the New 2 
Stromberg Carburetor, ‘ ¢ 
The New Stromberg_ makes a quik 4K A 
t a positive. It means mor 
A oe it in the most economical . * A 
wa consumes less gas per mile of 
travel. ° ° ; 
w rite eoGermey andes sing ms y ein . World’s 
State name, year, and model of ys yu - “A a | 
~ 91 ARES | | Best Roofing at Factory Price 
ee a - ¢ buy Roofing of any kind until you get our big Free Roof 
Dept 614 ng Book, describing full line of Edwards Famous “‘Tightcote’ 
| 


EB. 25th St a7 Roofings, Sidings and Ceilings, and our lowest fac 
64 E. 25th St., , a dm 2 tory prices. Then see for yourself how much we save you by 
CHICAGO, ILL ' selling direct and saving you all in-between dealers’ profits. 


EDWARDS | Metal Shingles 


Absolutely rust proof. B ted “*Tightcote”’ process 
edges as am | as sides of met: cneste are Pare heavily meee with zine 
not a space the size of a pin point exposed to weather. Fire anc 
lightning pr proof, Outlasts hres ordinary roofs. Forever wind and 
wea roof. Need no no repairs—end all roofing expense. Patent 
mCRLSCAIbs bene makes water tight seams—all nail heads covere 

no chance for rust or leaks. 


EDWARDS Galvanizing Test 
Edwards “‘Tightcote’’ Galvanized Root 
ing can be a ee twisted or struck by 
lightning, and vanizing wi 

it or 
mer it—you can’t ke) eo or scale th« 
| Noother galvanized roof 
ing can withstand this test. 
: Low Priced Garages 
Wide variety ot styles, all sizes of Portable Fireproof 
Metal Garag owen prices ever made. “Postal a = 
brings Big G Garage Catalog free. - - 
Write Today f5 Ssveratetiet Eoncnsge WO ad Be 
you 


wip of roofing ing siding op coiling 


THE EDWARDS MFG. CO., 





TROMBERG Does it! 


CARBURETOR 


Samples & 
600-650 Pike St.,Cincinnati,o. [uuu 





Operate a Used Car Business! 
Make from $50.00 to $500.00 on Every Deal 











We want one exclusive represent. 
ative in each locality to use and sel 
the new Mellinger Extri Extra-Ply, band made 

—— ) Shipped ia a 
7 seconds. y re ona + am 
Z ple sections paetcn hey “> net bay until you 
—4 *et our Special Direct Prices. Write 


MELLINGER TIRE & RUBBER CO., 946 Oak St., Kansas City, Mle 











The Used Car Business offers UNLIMITED POSSIBILI- 


Ii yon can devo cent pen ane teliy quallded to. enter this $100 TO $200 A WEEK | 








most profitable and fascinating voc ation. I will send you 
my complete printe sd instructions, “How To Operate a 
Used Car Business,”’ upon receipt of $3.00. By using m 
instructions you operate without investing any conteal. 
Benefit by my five years’ experience and BE YOUR OWN 
BOSS. Send Today. 


nd J. Spencer, 116 Atlas St., Akron, Ohio 


ig the money that dosens of our men are making 
right NOW! We 4 -— you in their class in a few 
weeks’ time—make you your own boss—and show 

you how to earn more money than you ever 
made ore. Here's the secret: 


BE A TIRE MAN 
Get into thie big- money game with ao 
Adames-Barre Machine, Yo xe 
ean do everything from oul 
eanizing to retreadi and 
rebuilding old ti tires and mak 
ing them as good as 
—¥ todos "or mail 
AB pn Wen 
one of our fully equip: 
schools, All work can 
be guaranteed. Write us 
now for full details. 



























Classy Fidelity” Bodies Ctievrouer . 
for FORDS, $40" The Adams-BarreCo., 1248N. High St, Columbus, Ohio 


and Up 
SNe Bicycle Tire Idea 


Nothing like it has ever been pro- 
duced—has cord breaker tread 
(note the picture). Is as near puncture 
roof as possible. Famous Green 
urtle Bicycle Tires are more re- 
silient—easier riding—longer life. 
The white sides, black strip and 
eo turtle tread make them 
ndsome as well as durable. 


SEND NO MONEY! 

dow; ay silvery changes Bingle tire. 

a e re, 

we wit Bots eas 87,10. Sigs 28 and 28 Inchon: 


ioe wich cverg pair a Ma Bia- Il The Fairplay Ca.116 Se.Clark St, Chicage, IIL 

























Stylish Roadsters, Speedster and Touring Bodies — 
you can make big money equipping old second hand . 
Dealers Fords with Fidelity Bodies, prices $40 and up. They Simen We will send 





will sell at 100% profit. Send for “The Little Salesman” Catalog. 
Dept. Ax., New England Mills Co., 1027 W. Van Buren St. Chicago 





























a 


SE! 


e 


as 
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DISTEEL WHEELS 


Auto Owners 
WANTED! 


To introduce one of the best auto- 
mobile tires in the world. Made 
under our new and_ exclusive 
Internal Hydraulic Expansion 
Process that eliminates Blow-Out 
—Stone-Bruise—Rim Cut and en- 
ables us to sell our tires under a 


10,000 MILE 
GUARANTEE 


We want an agent in every com- 
munity to use and introduce these 
wonderful tires at our astonish- 
ingly low prices to all motor car owners. We 
have a plan by which you can obtain 


Free Tires for Your Own Car 


if you become our representative. Write for book- 
let fully describing this new process and explaining 
our amazing introductory offer to owner agents. 


Hydro- United Tire Co. 257s. 3% 


Oakland Sensible Six Owners regularly report 

returns of from 18 to 25 miles from the gallon of 

gasoline, and from 8,000 to 12,000 miles on tires. 
OAKLAND MOTOR CAR CO., Pontiac, Mich. 


You Can Save $50 oo 


By recovering your old auto top 
frame yourself. We make these 
Tecovers to fit all makes and 
models of cars. Any person that 
can drive a car car put it on oo 
We furnish instructions. Roof Post Paid 
and quarters sewed together 

with rear curtain, fasteners, welts and tacks. All complete. 
Give us the name, year and model number of your car, and we will 
send you our « atale gue with samples and quote you exact price. 































5 up 








LIBERTY TOP & & TIRE CO., Dept. E7, Cincinnati, O. 








Beautify Your Ford 


Equip your For ir with Dis- 
teel W heels acs make it 

istinetive in appearance 
u hi ve seen how Disteel 
Wheel dd to the beauty of 


ws idillacs, Packard 


“Many Advantages 
L . 2 Disteel Wheels great 
- p t hanging because 
they are easily slipped off x. on The also make tires last 
longer because they never — or run o pt ie fae Se 
are safer—no spokes to if the car accidentally skids 
against the curb, The fifth wheel is handy in eme rgen ies. 


Free Booklet--Send No Money ;: ng Rng 8 


na U wheels on 
ur car, write for our book! x omplete information 
al ut Dis stec! Wheels and h« a Bl ret th A post card will 
do. Put it in the mails today. Get your copy NOW It's free 
—SEND NO MONEY. 


peepee big mor lling Disteel Wheel 
Agents ‘ ike wird noney se g é Et 


1em by simply placing a car equippe 
Disteel Wheels in the show window Write for liberal dealer 
proposition. Anyone can sell them. Rich territories open 


DISTEEL WHEEL CORP’N 
4819 Cabot Avenue Detroit, Mich. 


your FORD fii3 SPEEDSTER $ ~ $= 40 
Other types down to $3.40. Famous sure fit, life-sise seams AO 
and simple instructions show a i detaile y sn easily 


The “PAL” > the : fast, seucy . oe — 

hundreds have done with a fe ew rth of 
mate >rial fr mm the » hardware 
store 



























No ne © lay ¢ 
thecar. Typ L’’ with 
disc wheel patterns or 

40 delivered suilt low 
rides “ lerfull eas 
Or ee BO OW froe t is ad. We will 
Keen, Classy i cE Pre ssed §=6Metal, 
Up-to-the-Minute Stream — Rear. é a Be om 





KUEMPEL CO., 56 Kuempel Bids., Guttenberg. lows. 





BATTERY ¢ CHARGED “V"* 10c ix" 
F-F BATTERY BOOSTER which is a Magnetic 


Rectifier for 105-125 Volt 60 Cycle A.C. Lamp 
Socket. Carbon Elec tat ad rectify the current ar a last for 
thousands of hours, Bantam type 6, capacity 6 Amps, 6 

‘ y ; Ty . \ It Batt., $24; 
Type 166, 12 Amps, 6 Volt Batt., $22, Shipping weights 10 
12 and 15 Ibs. Iso Boosters for 12 Volt Batteries and for 
operation from Farm L ighting I a _— Sree Current 
Circuits. Send Check for pr Express shipment 
Parcel Post re anittence t. include ustene and Insurance 
Will also» 










or wu rite today fo efree Bulletin No, 24 


+050 Rectifier for Group Charging. No. 24A 
cS THE Patter & MFG. s CO.. leveland, Ohio 


BeYour Own Boss—Make More Money 


With little capi ital, you can 





establish a your 
home town an¢ ) to $30 
per day with Stear 
Vulcanizers k. with 





less cost and bigger profit 

There are Anderson s chools 
in 34 states, one is near you 
fetter schooling plus finest 
equipment makes Anderson tire- 
ologists successful. 

We teach you the famous 
Anderson method of vulcanizing 
and the operation of the Ander 
son Super-Heated Steam Vul- 
canizer and Retreacer. 


Takes 5 to 10 days in school 
and costs $3 If at any time 


you buy an Anderson Vulcaniz 
er, we refund your $35 and pay 
you $5 per day for each of the 
10 school days, because we sell the work you do 
We will ar | you how to make more money. Write today. 
NDERSON PA 
103 Williams Banding ee Co indianapolis, ind.. U.S. A. ] 























GEAR PULLING | MADE EASY 


Says the Master Mechanic. The Greb - 
watic Grip Puller is a One-Man Puller 





ick - 


strong and sir ple in the extreme May b 
desired posit A« t {tw r 
Four pulle i ~~ o 

18”—I i s t t 
capacity 1” to 7’. Two sets of jaws fu 


h size. 
ven DAYS” TRIAL Tf your dealer or a Wwe 


also make the Greb Rim Tool . 
croseeplit rims and the Greb Gases 


Presets. 


The Greb Co., 193 State St., Boston 





ture, can’t 
No tube—no pump- 
-no delays. 100,000 satisfied 
I Made for passenger and 
delivery cars. 30x3, 30x34 and 
31x4 inch size. 


The NEW Dayton Airless Tire 


New improvements have doubled its easy-r ng qualities. 
Unlimited guarantee. Save tire expense, Prevent 
trouble. Wate for booklet an wh e li 


Bio profites 
ro position. 


The Ay Airless Tire Co. 
Dept. 265, Dayton, Ohio 
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$125 Weekly for Knowlton 


Robert Knowlton started on $183.25 and is now making 
$125 weekly He knew nothing about the business but took 
our FREE course, He is his ““Own Boss"’ now. 


Tire Repair Business is all cash—it comes easily—it takes 


Stylish Glass Rear Curtain Lights 





only a small investment to start. There are about 40 million 
tires in use and more added yearly—only smal! room is necessary 
for shop. 


FRE Instructions. We teach you free how to repair every 

kind of tube and tire as well as how to run your 
business and get business You are taught here in our factory 
and repair shops; you get actual experience 


a 4 Willey Vulcanizer 
FOR FORDS Sold on Installments 


Give the Ford this smart look—protect from 


. L Willey’s complete, self-contained, compact Universal plant 
weather and give a clear rear view. Will burns coal, wood, kerosene or gas. Economical to operate— 
outwear celluloids several times. Positively many special features—will handle over $100 of work daily 


will not tear nor sag curtain. The glass has 
metal sashes and fits present opening. One 
sash on each side clamped tightly to rein- 
forced edges of opening with eight screws. 


? Set up by anyone in 15 minutes 
REIEY RuAKTS Rees AO ET Fully Guaranteed. We also make 


1 a combination vulcanizer that re- 
: pairs tubes, half-soles and patches 
boots or rub- 






















Our large production has enabled us ¢o re- al water bor 
duce the price to $2.00 for set of three at ties, ‘ratn- 
your dealer’s or mailed prepaid if hecan not — coats or any- 
supply you immediately. thing pmade 

‘ : » ber. 
Each frame_is stamped plainly with our Write for 
trade mark Be HASTINGS > complete 


catalog—it's 


—_, (aan 


Shee STS 


Battery Box For Fords 
The Hastings battery box fits all models of 
Fords, Perfect protection for battery. Bat- 
tery removed as easily as before. Box quick- c 




















ly attached. Price $2.50 at your dealer's. Willey 
for geodon a og veseatier 
for Ford cars and trucks, Stabilizer 

Hastings 100% Piston Rings. <a Company 
Manufacturing Company = —a OO ee ee 
102 Mill Street Hastings, Mich. Se Battle Creek, Mich. 




















Saved Soon Pays 


For This Carburetor 


You easily get 5 to 15 mere miles per 
gal. from the wonderful STEIN- 
BRENNER Carburetor because it 
converts every drep ef gas into 
maximum pene 
SUPERIOR TO HIGHEST PRICED 
CARBURETORS. Insures quick 
starting, reduces formation of carbon, 
allows motor to run smoothly under 
5 miles an hour. Simple to install; 
will outlive the engine. 
ONLY ONE ADJUSTMENT; no 
moving parts and just 3 movable 
° gue. insure freedom from trouble 
Over 1000 in use Im Buffalo over 5 years. 
FOR FORD MODEL, send money order or check for $12.00, 
yrepaid. Models for other cars,—prices on request 
S AND SPECIALTY MEN. Territory open. Write 


































Our — buying advantages and 
tremendous business throughout the 
U. 8. make this remarkable tire offer 
possible. Every tire rigidly inspected 








and sold on the fair, square basis of for attractive proposition. 

satisfaction. When we say “save 75 DAVID REID Factory and Sales Office 

per cent on your tire bill” we mean it. 31 Liberty Ave., Buffalo. N. Y. 
Used New Used New Reference: Mfrs. and Traders Nat. Babk, Buffalo. | 

n Tires Tubes Sise Tires Tubes 





3 50 $2.00 3414 $ 9.00 $2.90 
box3 1- 330 2.25 B4n4 1-2 10.00 3.00 y- 
33 3 BG SB 
ixé - . 
Sona 7.50 2.65 355 12.00 3.35 
33u4 9.00 2.80 %37x5 12.50 3.50 


THOUSANDS OF 





NEED AUTO PARTS? 

















Fi ncirconpnsy a A Million Parts a Year Pass Through 9ur 
1 sers from coast to co; muy from us . 
, regularly. Every one satished, including Great Shops. Immense Variety Always on Hand. 
countion; CSseage —-\" = ek —y ——— n 
Ny. They demand the mileage © rst class tires 
and get it— atabout one-fourth the usual cost. And We Are the Original 
so can you. “ss ; 3 
How To Order. Send $1.00 deposit for each tire 
ordered. eaneee Cc. ‘ow remy ee —_ — We Tear Em Up and Sell the Pieces 
tion. State whether S. 8. or Cl. desired, iscoun 
of 5 per cent for full amount with order. Over 100 Makes and 300 Models on Hand 
OODWAY TIRE COMPANY ° ° 
6 1463 Michigan Avenue, Save 50% to 80% on Replacements 
ept. , _ . | 
end for Latest Prices! 
—<——— ——~ Every Part GUARANTEED or Money Refunded. Write for What You Need. 


a ae EE Fo 


AUTO WRECKING COMPANY, Dept. P, KANSAS CITY, MO. 
The Original—“ We Tear 'Em Up and Sell the Pieces.” 














HIGHEST QUALITY: TUBES 











Sp MRI 
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[From factory to youFREE 


The easiest riding, most comfortable wheel on 
earth. We’llship it to you on approval. You'll 
admire it. You'll want it sure when you see 
the 18 exclusive features of the splendid 192] 
model electrically equipped 


) BIACK BEAUTY 


~ Our big color-illustrated catalog shows 8 large 
7" variety of styles—describes features fully. You 
choose the wheel and we'll ship express prepaid 
on approval without cost. A small deposit and A 
DOLLAR A WEEK makes it yours. Uur dired 
factory price saves you money—a saving you 
cannot alfurd to overlook. 


5 year guaranty and 6 months’ accident insurance 
with every wheel. Send for big color- 
illustrated catalog. Write at once—it's FREE! 














— od be 





Haverford Cycle company 
Dept. 376 Philadelphia, Pa, 





» Bea Blac 


You Can Have a Big, Permanent Business With Just 
A SMALL CASH INVESTMENT 
First small payment brings you any HB Charger. Long, 
easy termson balance. HB Chargers make 
big profits for users, Economical, trouble- 
proof, no repairs or costly renewals. Built 
in sizes for charging 10, 16, 32 or 70 bat- 
teries at once. Choose size you need, then 
write for information, Ten days’ trial 
on absolute money- 
back guarantee, No 
experience needed. 
Write Us TODAY 


Hobart Bros. Co. 
Box M637, Troy, Chie 
Canada: 
4.¥. Elliott, Hamilton, Ont. - 
Balance Easy Terms 


Small Cash Paument 
16,000 MILES 722.: 
j Puncture 


Wonderful invention. _Insyde Tyres—Inner Armor 
for automobile tires. Positively prevent punctures 
and blowouts. Guaran to give double tire mile- 
age, any tir or hew. 


Over 100,000 Satisfied Customers 


Easily applied without tools. Just slip inside casing be- 
a tube. Will not heat or pinch. Use over 
















B-1676, Cincinnati, O. 
LD THIS CAR 


Ream nifty little car my a 
gasoline motor, can 

built by any boy. 
New 1921 a 
bigger, better than 








ng plans and price 
list of ow - 
img how to build 
this lad’s car. 


SYPHER MFG. CO. 
Sypner Bids. TOLEDO, 0. 





worn-out casings will give 3 to | 
Lew priced. Agents wanted 












$500 REWARD 


will 500.00 reward to anyone who can 
ane im the brilliancy of the RAJAH 
Ee d without destroying the stone 


Im. Diamonds 


They stand all diamond tests—fire, acid, file and 
bf cutting. Their brilliancy iseternal. Guar- 
anteed for a lifetime. Set in_solid gs and sent 
da 


iZea2 30 Days’ Free Trial rion) 
ew jewelry Soluiog tn oxtete. w 


KRAUTH & REED, 159 N. State Street, Dept. P2, Chicago, i. 


Please 


Mention Popular Mechanics 











Big Bargains 


in New 


Motor Cycles 





A very fortunate cash purchase enables us to 
offer you a Model E, brand new 


Evans Power Cycle 


at but little more than the cost of a good 
bicycle. The motor numbers of these 
machines are filed with the factory at time 
of sale, and a full written guarantee by the 
maker accompanies each machine. Runs 80 
to 100 miles on a gallon of gas—3 to 30 miles 
an hour. Only three moving parts in motor 
—very simple, yet plenty of power. Light, 
handy, efficient. Our low price will surprise 
you. Anyone can now own a good motor 
cycle. Write now for our offer, as we have 
only a small stock. 


ASH MOTOR CORPORATION 


Box 1031 ROCHESTER, N. Y. 














| Wonder Electric Health Brush 


Write for full description and price. No electric connection. No 
batteries, Makes own electricity. Wonderful for health and beauty 
Write McKINLAY STONE & MacKENZIE 

30 Irving Place NEW YORE 


Dept. 56 


<= 
-_= =, 





Now you can buy the 
famous, 9-pound Na- 

‘ tional Typewriter on 
time—direct from the factory. Same as used by thousands 
of doctors, lawyers, bankers, salesmen, students, writers 
and business men in 31 countries. Every feature of best, 
standard size machines. 28 keys, 84 characters. Brand 
new-—-not a rebuilt typewriter. Neat, compact carrying 
case free with every machine. Send today for our 10 Days 
Free Trial Offer and 10 Months’ Easy Payment Plan. 


National Typewriter Co., Dept. 7F, Fond da Lac, Wis. 
















ee 
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HIRTS last longer; laundry 
bills are less; and there’s greater 
sleeve ease for the man who wears 


“"PARKROGER" 


JIFFY LINKS 
They Snap Together 


“Jiffy Links” are the Separable Cuff Buttons 
that are made in two parts and snap to- 
iggy Links return thetr costtn wear prevented gether. Permit turning back cuffs instantly 


nd in launary cost. Made tn many beautiful . 
patterns. In purchasing of haberdasher or jeweler, -——and so easily that the man who wears Jiffy 
ectifu “Jigy Links." Made by a house famous . : “ ra 

jiity years for the superiority \of their proaucts, Links keeps cuffs turned back—free from soiling. 


PARKS BROS. & ROGERS, INC., Providence, Rhode Island 


Makers of Parkroger Absolutely One-Piece Collar Buttons 
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Sy, AGENTS AND REPRESENTATIVES 


ys NGKEEN STR R 
z 4 


af r 
Ee : ) Tas MAKES ITAN 6 Tol SELLER 
Re at 
d : 


OVER ANY OTHER SAFETY RAZOR STROPPER 
. TERRITORIES ASSIGNED UNDER LIBERAL CONTRAC 
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DORESS- - -C 





1V N | bg ie j i 
Awe BELT coumen_\ | |? 5/ eerie. semen 
| THE BELT WITH THE. COMFORT FEATURE — ——— 


PHOTOMORE 


> a rhe RERKINS-CAMPBELL co. Circinne:0 
Cuts Film Cost Over One-Half. 


New Vark CArcahe = 
¥ your favorite Snap fasteners 
‘ore cannot permit easy 
Supply you interchang@ 
waste direct _ of buckley 


13 Pictures on 6-Exposure Film 


This wonderful new attachment makes main object 
same size as on larger film. Attached in a minute. 
Made in sizes for 1-A, 2-C, 3-A, 3-A Jr. Kodaks. 
Sent prenaid for $2. : 
THE BURDETTE-MURRAY CO. : 

1291 W. 76th St. Cleveland, 0. 











- 
10-Acre Farm, Sand Loam Soil 


2-room house, 100 chickens, 





FOR THE MAN WHO SEEKS ADVANCED IDEAS 
AND IMPROVED WAYS OF DOING THINGS 


| 

















% 
ive 1 > (xF ss £7} overlooking 2 beautiful lake 

The extra thickness over the hivs is shaped to fit the de tyr ~ hy -, Cvereeenas peautiful lakes, 
bods Amply pliable and yielding to the natural move- PX i 2 ¥} near Hart and Shelby, Mich.. 
ment of the muscles it allows the belt to be worn com- . ( Titcearre ¢ surrounded by splendid farms 
paratively loose and still give to the trousers that so wn. ai! tS d hard i 95. 
desired support and stylish hang. ol & i i} tg P) and orchards—only $695. 

SS Pentwater Beach ‘ 
AN IMPROVED BELT EMBODYING ALL THE 3h entwater Beach Ass - 
REQUISITES OF STYLE, COMFORT AND QUALITY Rigas yyy epee 

ONLY $7.00 DOWN and $7.00 PER MONTH 











“AMERICAN” 


Key Cutter 











CHADD TO YOUR INCOME $5io$i0c28 win 


. . 
New Improved Green Automatic Machine 
Sharpens, Hones and Strops all kinds of safety razor blades, in one operation, from four to si: 
blades per minute. For both Quality and Quantity, this machine is in a class by itself. There 
is nothing like it on the market Let us send you our ‘descriptive literature explaining everything, 
including the “AMERICAN” Key Curter—cuts square, angular or round slots. 


AMERICAN SHARPENING MACHINE CO. (Inc.), Dept. 6, 184 W. Washington St, CHICAGO 
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PEN® ae nde) 0) 2a 


Build and 
Fly Your Own Model 


Aeroplane! 


You'll have days of real sport when you 
build a model of a real Aeroplane. Build 
one now and fly it this summer. Buildin 
is practical fun and when it fiys—Oh Boy 
Any handy boy can do it because IDEAL 
Scale Drawings and Building and Flying 
Instructions make it easy to build a 3-tt. 
model that is GUARANTEED to FLY, 
build yours now! 


Drawings and Instructions for Any One of 
These Aeroplanes 


Curtiss Military 

Tractor 

Bleriot Monopiane 
leuport Monoplane 

Battle Plane posTPAID Sonne Monoplane 
Ideal Model Aeroplane Construction Outfits, contatning all 
parts and “aterials needed to make any of these Model 
Aeroplanes, sold by leading T oy Stores and Toy Departments. 

pee yw of IDEAL Model Aero- 
and S 3; 5 cents Postpaid 


Ideal Aeroplane & Supply Co, “Houston 5 


Making Model Aeroplanes Continuously for Ten Years. NEW YORK city 


GET ~ehete CAR 


Get BIG PRIZE 
OFFER and BUSH Auto 
Agency. Write today. Send 
om mame and address. 

rite plainly and quickly. 
Don't wait, 

BUSH MOTOR CO. 


~ Bush Tempie Chicago 
See My Big Advertisement on Page 17 in Front of Magazin 
Wd 33S 


ae Caso 


Be @ ieader— 


Curtiss JN4D-2 


ned Knruttapitas LOC w 


























¥ This 75-year old Diamond Banking 


000.00 F 
making Ss, many of 
7 which are not paid anda must be sold now 
Also other special advantage diamonds 


7 Unequalled Diamond Values 


/ in alt cur 75 9 years we have never offered 
such barg Customers write the 


jf Inatitution, rated more than $1.000 




















Boston 
Garter 


When you wear “‘Bostons’’ your socks not 
only stay up but look as though they were 
ironed into place. If you see some fellow reach 
down for a dangling garter strap, pass the 
good word along to him Men whelaen*eten> 
ped experimenting” wear Boston Garters. 


GEORGE FROST CO., BOSTON, Makers of & 
Velvet Grip Hose Supporters 


for Women, Misses and Children 








THE SCIENTIFIC WAY TO 
HANG HEAVY PICTURES 
Instead of the ugly nail or common 
tack, which is never safe, use 


Moore Push-less Hangers 

The Hanger With the Twist 
The Hanger is flat against the wall; the pin is 
inserted on an angle, and the weight of the 
picture, up to 100 po junds, is properly distributed. 
One packet willconvince you. For light pictures, 
photos, etc., Moore Push-Pins, glass heads, steel 
points. Are used by millions. Suggest and 


we will send samples free. 
per 
15¢ pkt. 


Sold by Hardware, Stationery, Drug 
and Photo Supply Stores everywhere 
MOORE PUSH-PIN CO. 
10—6 BERKLEY ST. - PHILADELPHIA 


$50 A WEEK 


No 

You simply 
new Rotastrop 
sharpening Safety Razor Blades, 


600 Shaves 


From One Blade 


Quick, velvety shaves. Models for 
sharpening nearly all makes of Safety 
Razor Blades Write for details and 
Free demonstration offer. 


BURKE MFG. CO. 
Dept. 476 DAYTON, 0. 






& use 














I offer you this unusual wpeeuee. 
— ting. No delivering 


take orders for wonderful, 


for 













ae 
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CUT YOUR 
LOL Oh & 


IN Ete 


Let us tell you how YOU CAN SAVE 50% on your installation 





If you are contemplating the installation of any kind of Plumbing, Heating or Water 
Supply system in your home IT WILL PAY YOU TO CONSUL T Us. Anyone of 
average mechanical ability can install our “L-B” Systems. 
Our Information and Estimating Bureau will cheerfully advise you on the selection and 
proper installation of our material FREE OF CHARGE. 


Write today for our large illustrated catalog *‘A”’. FREE ON REQUEST 


sATaCAsr LAMPLOUGH BEAUMONT CO., 99 South Portland Avenue, BROOKLYN, NEW YORK 


SKEROELS | |FREE BOOK IEE OhT! 
Burns Kerosene Makes Electricity story of the origin ‘ 
Is the simplest and most Easy (0 Pay 


and history of that 
compact, the most mod- 


wonderful instru- 
ment—the 

ern ELECTRIC LIGHT 

PLANT in existence. 

Operates motors, fans, 

electric irons, toasters, washing 




































This book tells you when to use Saxophon 
$395 machines, milking machines, singly, in quartettes, in sextettes, or in A 

and has a capacity of forty electric ‘lig hts Air cooled and lar | and; bow to tramapose from 0 rchestral varts 
uses kerosene for fuel. Is the ideal plant for farms, homes, | You can tearn to play the scale in one hour's 

cl railr< 1 st: | Practice, and soon be a popular airs you. 
cottages, npe, nelle, chums hes, schools, railroad stations, ean double your income ur pleasure, and yo 
garages at ‘d motor be : ir d complete with batter- popularity. Geev to pay by cur cany paqusent pian. 
ies. Starts when you pusha bu tton; stops automatically. MAKES AN IDEAL PRESENT 

We want dealers inevery county seat Exclusive territory. Send for free Saxophone book and catalog of True- 
° Tone Band Instruments. 
Address: KER-0-EL SALES CO., 8400 Detroit Ave., Cleveland, 0. BUESCHER 2222. INSTRUMENT company 
254 Buescher siock, ELKHART, IND. 























TYPEWRITERS 
Save One-Half 

Most for the least money in the latest models of 

ALL MAKES. Rebuilt by “Young Process 


Fully guaranteed. Easy terms. No interest : 
FREE TRIAL. Satisfaction assured. Write for catalog 


YOUNG TYPEWRITER CO., Dept. 104, Chicago 


Raise Rabbits 


and GUINEA PIGS FOR US 
serge Bad easil ly-quickly . Wesup- 
—- and buy all you a Md yo aw 











Elgin, Waltham, Howard, Illinois 


or any watch you want. Easy Payments 
and 30 days Free Trial. Send for Big 

























112 pages wonderful values,ciamonds, 
watches, rings, jewelry, up-to-date de- 
signs. Buythe WereWay,you will never 
miss the money. Get posted, write today 


LFRED WARE CO., Dept. 301, St.Louis, Mo. 










od Reletnn” Contract er — A l0c, 

tells you how Quarterly Journal keeps you 

poste. . Both book and foorne late, 
c 






oF 
i 











Save Two-Thirds You can do it easily. You don’t need to be a 


cabinet maker, or have any special tools with 
our Simplified Plans and building instructions. You can cut the regular ' 
retail price at least two-thirds. 


BUILD YOUR OWN PHONOGRAPH 


right in your own home. Hundreds are now enjoying the instrume nts they proudly tell their 
friends, they built themselves. You can do the same. You can’t fail. Start today. Four 
beautiful models to choose from. Play all records. Finest of e quipment throughout. Write 
today for full particulars and our very interesting FREE OFFER to phonograph builders. 


Agents Listen to This: « Our attractive plan of starting a business of your pee 
: ’ without capital, canvassing or hard work, will appeal to you 
as it has to all others. Make $200 a week. Write today and be gin to make money—real pent sey 


tue maxarone MODERN PHONOGRAPH SUPPLY CO.,586 Springer Bidg., 313 S. Clinton St., CHICAGO 
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| FERKANS 7, 
US 
| 5 SHOFr C 
h "it 
<a | Herman 
VAPOR 5 Style 191 : 
They Move Fast} |\j Peticemen’s 
Model 
BURNER Agents are coining money ' — 
selling our famous 1 Gun Metal 
l Calf 


The simplest and most § | 
efficient burner of its kind | 
for converting oil to gas. 
A very popular seller and 
an article which makes an 


Retails for 
$15.00 


Big Profits 


Write for our special 





agent’s proposition attractive demonstration. 
VAPOR GAS BURNER COMPANY 
Desk 8 Columbus, Ohio Catalogue 

















Agents: $40 a Week 


Make quick, sure, easy sales in every home selling our wonderful 
new line of guaranteed hosiery for men, women and children 
All styles, colors and finest line of silk hose. 


MUST WEAR 12 MONTHS 
Guaranteed One Year OR REPLACED FREE 
Pleasant work. Handsome profits. Sell every day 


in the year. Often sell dozen pairs to one family. 
Make permanent customers. Steady income, 


EVERYBODY NEEDS HOSIERY 
Whether you devote full time or spare time, this 
will pay you better than anything you have ever 
done. Any man or woman can eell this new 
line of guaranteed hosiery. Act quick. 
This is the best season of the whole year 

Wrtte for Agency and samples. 


THOMAS MFG. CO., patsiftSno 


W JUST OUT 10¢ in stamps or coin, brings new 

loose-leaf wireless catalog; places 
you on mailing list to receive bulletins sent out regularly. 
julletins fit catalog and keep you posted on latest develop- 
ments in wireless telegraph and telephone, give hook-ups, 
illustrations and prices on latest MAGECO apparatus. Get 
your name on our mailing list NOW. 


THE MARSHALL-GERKEN CO., 66 Radio Bidg., Toledo, Ohio 
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i} ER MAN’S Shoes are 
1 unique, in that they are 
N the best footwear obtainable 
| for the widest range of special 
A uses to which American men 
1 

I 

1 

I 

! 

I 
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| 

I 

1 

1 

1 

I 










put their shoes. 

The call for special shoes for men 
in all occupations, ranging from the 
professions, military life and busi- 
ness life to labor, including general 
outdoor sports, is tremendous, 








Herman’s Shoes, varying from the 
genuine Munson U.S. Army Last 
to the latest dress shapes, and fash- 
ioned from highest-quality mate- 
rials, answer to this call. 











Sold in 8,000 retail stores. If you 
are not near one, we will fit you 
correctly and quickly through our 


MAIL ORDER DEP’T at Boston 


NEW BIG NO. 15-225 PAGE 
WIRELESS CATALOG 


Wireless catalog mailed for 12c coin 
or stamps. Catalog not sent other- 
wise. Any wireless amateur will tell 
you itis the one catalogtohave. As 










Jos. M. Herman Shoe Co. 














an gy of information it isin- | 801 Albany Building 

valuable. he largest and most elab- ; Sa t Ac 

orate radio catalog published, Values] | BOSTON, MAS S. 

that cannot be duplicated elsewhere. | | J 1 : 
The WILLIAM B. DUCK COMPANY 


223-227 Superior St. TOLEDO, OHIO | 




















Wireless for Everybody 


With the new Amrad Crystal Receiving Set you can pick up distant 
wireless telephone and telegraph messages any time, anywhere. No 
elaborate aerial, license, battery or special knowledge required. Easy 
to operate. Portable, compact, convenient. Size only 5x5x7°. Pro- 
duced by leading manufacturer of quality radio apparatus. Price 
$28.00. Illustrated bulletin sent free on request. 

ees asic Mass, AMERICAN [RADIO AND RESEARCH (CORPORATION 
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With Shell « 





















Ejecting .22Cal. MATIC ' 
Device .32 Cal. Cartridges ’ 
y « 
PRICE .28 Cal. Rest value in Automatics 
9 50 4 in America. Shoots 
. , | > -25 Cal, Automatic Cart- 4 
| ’ 4. ridges. uick Suc- a 
cessive Shots. The Pis- ' 
to] takes seven cartridges 3 S 
at one loading; extra - 
magazines can be kept = 
ready for instant reload- ees 
ing. Each empty shell is a2 
automatically ejected im- oe 
mediately after firing. Fixed stationary barrel, en- baa 
suring great accuracy. Trigger action s exception- Ze & 
ally light and quick, and must be pulled back for g3- 
each shot. ever misses fire or jams. Has Safety as 
Lock for ane the pistol when not in use, oo 
One of the most powerful and LENGTH OVER ALL - tess than five inches. s< 
effective weapons made The Zin. Barrel. Material: jrorkmanship and fin finish of y 3 
» can ace roug 
poe —ad-: pa ah Ex succession, dy dda! — ful combination of nkeu RACY wel RELIABILITY Y. Boperb shooting qualities; as 
Roll Clerks, Automobilists, and all others where qui ck action caey = < as pointing the finger; works as smooth as an engine; will shoot 
is abeolutely essential Accidental discharge impos roug yur inches of pine wood. 








ble. An ine for target shooting. W eighs only 12 oz. 
other feature is the ‘Automatic Shett Elector, that throws the well shells oat vo — Price. guarantee to shoot equal to any pistol on the market or money 
when the barrel is tipped do volver is exceptional! y. wel ICE, $15.00 








Seo beers ; i3 Lena 6 iver ig o7 made of th t the j- Cartri.ges (express only) $3.75 per 100. 
ines o ma era Yr? entine ester Tr accura wi 

oi rubber handle. .2 or .38« alibre, PRICE $9. 50, postpal id anywheres ‘ " MELIOR AUTOMATIC 32 CALIBRE PISTOL 

Ss cal $2.50 per’ 100; 38 cal, ”s 3. ‘SO per 100 ‘ SS. SE-00 POF SOU. Tho, Pistol, aan had in 82 Calibre, same as above, length of barre! 


may also be 
near! <aahen, length over all less than 7 ches PRICE, $20.00 postpaid. .32 


BLANK CARTRIDGE PISTOL cree Bety Sete Rovolue 


@ Handsome and Most Effective Weapon. Measures But 4\% 
Inches Long. Takes Regular .22 Gattere Cartridg 
The new Double Action Hammeriess R 

yover has 





effec as @r 
e Seton it the d 
ie. itaken mee a ‘andard orealibre 
a, es. , thabare oxainae 
mp0s ware ven the suoet 


use { , 
d yand frig htenva thief 7 without risk to herself or anyone 
road reat Protec tion Against f 


Bes ramps and 
ou can pave eit 1 ng & pega w out the Conses, attach. 
09 fo to eer rev i) large umbers 





anyw 
rapid and ud absolutely rei 
-ye olver is Mat we 


The 
nstructed, with feat nicke! ted uted tarrel f ey! der d it 
July. Well made oot Solid N etal. wens Guty’s Veo cers ms 45 ounces. The price of the B = fs only oO! cylinder, = i only 
y express only, or payag ‘ 


oo Write For FREE Catalog of Revolvers. 


JOHNSON SMITH & CO. 


Dept. 573, 3224 N. Halsted St., Chicago | 


AG ENTS NO INVESTMENT —Exclusive Territory aicainnaaiaaadan 


For Nationally advertised AUTO ACCESSORY 
Big Profits Fost sted and proved by United States experts and French 


22 Cal., shipped 


























| 


The greatest winter 





vernment. Saves gasoline---increases power---destroys weight underwear value 

bo Universal ket big profits and chance to establish own business a. . _ 
Giheut any investment. ct. bit profits and chanc ee sold in America 
SPARKO-GAP COMPANY, 54-L3 W. 39th Street NEW YORK 


Save $250 to $500 





































fi . 
+ 
on your mome ; ; | 
| H 4 | 
= : $ ** Safest to Use’’ H 
Have your mason contractor erect “Ideal” Brick Hollow Walls. Y ° 
New, simple method of laying Brick cuts cost of wall con- ® “ ” 
struction one-third. Greatest Govelopmes at ot century. Uses : Because the Tumble Home f ; 
any standard Brick, Face or Common. * makes them so. The dotted line , } 
, I . ve 
Seal Will nctronsest holow wat arer deal Wall ep ee eet Hove 7 
conceived { inches of solid material at its ; of the ordinary canoe—and / 
thinnest px int. Absolutely dry, frost-proof anc 
fire-safe. Send today sure for particulars which ‘ ie heavy line of the / 
tell you_how to erect handsome Brick home at Kennebec. v4 
cost of Frame. 


« 








The Common Brick Industry L pean 
of America Daron 
1321 Schofield Building aera 


Cleveland, Ohio a 


: JAMONDS WATCH E 


YOU SHOULD HAVE THE JAMES BERGMAN JEWELRY BOOK IN voun HOME. It is full 
of many bargains. Diamonds, Watches, Jewelry, Toilet Articles, et Select any article 

desired, have it ane to you, all oerses prepaid. If satisfactory, send one- fifth of pore ingee, cies 
gnd kee it, bala neight monthly amounts. Nointerest charged. Nose 


ity r 
) werce Cats bikding guarantee UAMES BERGMAN i-t-iscc.New vorx ane 


Please Mention Popular Mechanics 


“ Tumble Home” is the bilge of a canoe. You should get our 1921 
illustrated book giving the tallest particulars about this wondere 
ful feature of the Kennebec. Mailed to .eay address, postpaid. 
KENNEBEC BOAT AND CANOE CO.,28R.R. Square,Wa' Me, 
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Increase Your 
Weekly Earnings 


By Saving 
From 


200 












-95 PRICE NOW 4-95 


men’s black work shoe | A men’s semi-dresas shoe 


i. on the famous Mun- . 

son last of chrome water- made of Gun Metal leather 
roof upper leather, 2 solid Goodyear Welt, 2 solid 

a r full soles, solid grain | leather full soles, solid grain 

le athe 2g inne rsole. leather inne waole 





Our 40 years’ experience can save you from $2 00: to $4 00 
One trial will convince you that we satisfy. We pay 
postage. So send money order, draft, or check for price 
shown, also include width, stock No. and size. Money 
refunded if not satisfactory. 


ROXTON SHOE CO., 30. Sosvon: mass. 














Fibre- Lite Limbs 


Easy Payments—Do Nature’s Work. 


AGENTS Wan TED who use Artificial Leg. GOOD PAY. 
one Ee Fibre Sa He, WORMAN CoO. 252-6 HENNEPIN AVE. 


re age aWEEK 


taking orders 

for Can’t Clog 
COAL OIL 
BURNER 


Burns just like gas. By regula- 
ting vaive you get as little 
heat as you want, or you can heat oven to baking point in ten 
minutes, Mest perfect batayt ever invented. Can't clog up. 
BIG MMER SELLER 
Burns coal-oll. One A, : two cents. Cheapest fuel known 
Low-priced. Nothing else like it. Not oad yt stores. 
$1.80 AN HOUR TO HUSTLERS 

No experience or capital needed. You take the orders. We ship by 
Parcel Post and do all collecting. Commission paid same day you 
take order. Write Quick for Agency and Sample 


PARKER BURNER CO., 678 Coal Street, Dayton, Ohio 


Stee Comm Cite bamehy sel 








CU GRAPH 


IT’S EASY WITH OUR HELP 











A few hours interesting work saves 
over half and gives you @ machine to 
suit your ideas. We furnish 
motors, tone arma, case material, 
blue prints and full instructions 
Plays any record. Make fine 
profit building phonographs for 
your friends, 


Write today f 
Blue print offer. FREE 

p ime anh 
Choraleon Phonograph Co. 
621 Ist St. Elkhart, Ind, 














Only the 
Best 


Martin Saxophones 
Lead the World 


We don’t claim to make more 
Saxophones than anyone else, but 
we do know that every Saxophone 
player, professional or amateur, who has ever tried 
a Martin Saxophone, has found it remarkable for 
its ease of blowing, accuracy in piteh and scale, 
clearness and richness of tone, simplicity, con- 
venience and perfect adjustment of key system, as 
well as for appearance and finish 
Every day reports come in from Martin dealers 
telling of leading professional players and teachers 
who have Gescarée od other makes of instrumenta, 
both American and European, and adopted 
Martins. Bert Ralton and vie King, of Art Hick- 
man's Orchestra and the Vernon Trio, Jimmy 
Welton, Saxophonist, Earl Oliver, Cornetist and 
andy Sindelar, Trombonist, with Ray Miller's 
mary Black and White Me lody Boys, Don Montgom- 
ery and Park B. Prentiss, also R. Henry Siscoe, 
\ a |) well-known Bandmasters, are a few of the lead- 
ing professionals who have recently selected 


4. Martin instruments because they found they 
could get better results and get ‘em easier on 
Martins than on any other iostruments. 

a it Pays to Play a Martin 
‘ea 


Martin instruments are sold everywhere by 
reputable dealers who consider your satis- 
A faction as of greatest import ance, and if 
Sf A you'll drop usa line we'll be glad to arrange 
for you to have a chance t ry a Martin 
Saxophone. Cornet, Trombone or any other instru 
ment you may desire so that you palace satisfy 
yourself aa to the superiority of the artin be fore 
you buy, and if you so desire, for you to enjoy 
the use of the instrument «bh ley u tea » paying for 
it If the re is no Martin dealer near you we'll 
be glad to send you an instrument direct from 

the factory on ten days’ trial 


Write Today for Prices, Etc. 


Martin Band Instrument Co. 
433 Baldwin St., Elkhart, Ind. 


BAND INSTRUMENTS 


Please Mention Popular Mechanics 
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Sand’s Aluminum Levels 
Lightest and Most Accurate 


There is an accurate Sand’s 
Aluminum Level for every kind 
of work. There are sizes, from 
the six inch machinist’s or 
plumber’s level up to the thirty 
inch aluminum so much used 
by master carpenters, masons 
and bricklayers. Each level is 
fitted with the proper arrange- 
ment of solid set spirit glasses, 
with plate glass lens protection 
as originated by Sand. These, 
the strongest as well as the 
lightest levels made, are fine 
for overhead work as well as 
for every other kind of work 
where accuracy is necessary. 


Master Carpenter’s 
Special Walnut Level 


The Master Carpenter’s Special 
Walnut Level shown at the left is 
the finest wood level made, bar none. 
Made of Sand’s special air-dried, 
vear-seasoned walnut it is fitted 
with solid set quick-acting spirit 
glasses and friction grip wire markers, sealed 
in by plate glass lenses. This is a level any 
master workman will be proud to own and 
use. Look for the name Sand’s which has 
been the mark of sterling level quality for 
more than a quarter of a century. 


Ask Your Dealer for 
Sand’s Levels 


Send for illustrated list describing Sand’s 


levels of pine, walnut and aluminum for all 
workmen on every kind of work. 


J. SAND & SONS 
4851 Rivard Street Detroit, Michigan 











Please Mention Popular Mechanics 
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OST 








No.104 4 
8 Sizes 
4" to2” 


die-stockys 


OSTER. BULL-DOG DIE-STOCKS are 
hand tools with the time-saving features of 
power machines. Youcan open thedies. You 
do not back off over the threads. The dies 
are actually adjustable and are changed from 
one size to another or set for over or under 
size by the movement of the adjusting lever. 


Write for catalog showing 
417 pipe-threading tools 


THE OSTER MFG. CO. 


2100 East 61st Pl., Cleveland, O., U.S.A. 

















DISSTON SAWS 


HENRY DISSTON & SONS, INC. 
Philadelphia, Pa. Canadian Works, Toronto, Can, 


3 MOTOR S} 


LARGE QUARTITIES new WASHING MACHINE MOTORS 
















These are of standard manufacture and carry L fad i ry guarant 
boxes. Complete st. Suitable for operatin ne C offee 

jrinders, am Separators, Bo rs 

1 athes, Et« 

———————————— TF Porseins 

Mai! $5.80 cash or Money order Snail 

We will send C.0.D. sub 

ject to full examination | Generators 44 a¢ S 
|_Money Back Gu Back Guaraatee fn he 











MANUF ACTURER'’S OISTRIBUTER 


GHAS. H. JOHNSTON - BoxIS W. E, Pittsburgh, Pa. 














ORDER Overlin’s 
Electric Pencil 


AND BURN YOUR NAME EVERLASTINGLY INTO 
YOUR FINE TOOLS. You can write instantly into 
any metal, even steel dies, with 


OVERLIN’S ELECTRIC PENCIL 


Sent to your address 
by return mail $ 75 
PRIC : delivered 


Check, money order, or have it 
come C. O. D., all charges prepaid. 
Guaranteed by 


Western Accessories Co. 
Manufacturers 
Portland, Oregon 
(Agency terrttory open.) 
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ne Man and 






his Machine ~ 


Can Earn 


This 


_—~ 
IVE hundred dollars monthis low estimate. Many 
make more. Gibbard, Mich., had amazing record 

of $60,000.00 last year! Others had wonderful suc- 

cesses. My new Tire Surgery machine did the trickl 


TrESBE, 


is the new and better tire repair method. You can learn 
in two weeks. I'll teach you. I'll furnish you with one 
of these new, compact Tire Surgery outfits. Will place 
you on direct road to fortune and financial independ- 
ence. Your determination to succeed and this wonderful 
machine is all you need. 




































Experience Not Necessary 


To start is the thing! Haywood’s easy Tire 
Surgery method and Haywood’s “One Man” 
machine will do the rest. Will make money for 
you—lots of it—from very beginning. Charlie 
Evans of Indiana, carpenter, past middle age, 
knew nothing of tires less than year ago. He 
bought a Haywood machine. Learned Tire 
Surgery. Now is earning more than $100 week! 


Opportunity Never Better 


Seven million car owners in country. Most of 

them must economize. Can’t buy new tires. Must make 

old tires do. They can tinker with their auto, but can’t 

mend tires. This work will sw amp present Tire Surgery 

os ations. Many more needed in every section of United 
tates, 


I Can Piace 500 Men in Good 
Locations Right Now! 


It’s a proposition you can handle. Cash in on 
this great economic wave that issweeping old tires into 
repair shops instead of junk piles. Etzrodt of Pennsyl- 
vania averages $30,000 in this business. Blair of Ohio 
does more than $100 daily with small Tire Surgery shop. 
Oldham of Illinois reports recent earnings of $2200 in 
four months. Andsoon. These men acted. They had 
no experience. Possessed very little capital. Enjoyed 
no advantages you haven’t got. 


M. HAYWOOD, Pres. 

















$6000.00 Year Easy 


Haywood’s Tire Surgery is so successful—so 
profitable— because it is thoroughly efficient. Look at 
the machine. See how compact and complete it is. 
Whole plant can be placed in space eight feet square. 
Observe its convenience—how one man can easily 
watch every detail from steam plant to vulcanizing 
without turning head. Look at its capacity—think of the 
dollars it will pour into your pockets in one single day. 
Its operation is sosimple any man can do perfect work 
without long experience or apprenticeship. 


Fill Out Coupon Now! 


I have ready to mail you, the day I get your request, a 








fascinating book which tells all about tires, How torepair them 
by the Haywood method of Tire Surgery. How to start in 
business. How to build up trade. What to charge, You needn't 
write a letter. Just tear out the coupon right now Fill it in 
and mail. Within 48 to 72 hours =. can have the whole prop 


sition before you. It’s a case of walking right into $3000 to $0000 
a@ year. Use the coupon below, 






M. Haywood, Pres. 
HAYWOOD TIRE & FQUIPMENT CO. 
1135 Capitol Ave., Indianapolis, Ind, 








profitable business. 









Name 
HAYWOOD TIRE & EQUIPMENT CO. 
1135 Capitol Avenue Indianapolis, Ind. Address 
Please Mention Popular Mechanigs 
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end for Free Book 





Dear Sir: Please send me by return mail your free book on the 
new Haywood Tire Surgery method and the details of th 


4 











RNARD PLIERS CAN 
1 GO UNTIL YOu 2 








Pep and Power in the 
hollow of your hand 


Keep a pair of Bernards handy. At 
home or in the office — at the fac- 
tory —on the farm—for the motor 
car or tractor, Bernards are always 
needed and never fail you. 
They grip like a vise. The parallel 
jaws insure that. They cut sharp 
and clean. The cutting blades are 
on the outside—entirely separate 
from the gripping jaws 
Compound leverage makes them 
the surest grippers and the quickest 
cutters. 
You always have use for Bernards 
For sale by all first-class merchants. 
Be sure the name Bernard is 
stamped on the pair you buy 

No. 128—as illustrated 


The Pliers i 





revery purpose. Sizes 5 ,6 


W nite f 


J 


r Catalogs o 
Bernard Plu rs 


Wa.SCHOLLHORN CO. scenes com 


Fe_ KK 











CA Few Users of Bernard Pliers: 
Standard Oil ¢ A rican Can Co, U. 8. Government 
Carne Steel ¢ Singer Mfg. ¢ Freneh (iow t 
Barnes W f Co American Cha Brit wyal Flying Corps 
American | motive Co, Pratt & Wh ey Mig. Co. ¢ tise Aeroplane & Motor Corp. 
Union Swit & Signal Co. American Opt Co Ford Motor ¢ 
N.Y. Cent KR. R. Fas 1 Kodak ¢ Fisk 1 & Rubber ¢ 
General Electric Co. National Cash Register Co. New Departure Mfg. Co . 
Scoville Mig. Co, BurroughsAdding Mach.Co. United Shoe Machinery Corp. 





$e 


BERNARD 
PLIERS 
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°75 to*200 Weekly 
In Welding Business 





In one hour of time you can make a weld 
of a broken casting that may pay you $50.00. 
Two days work on another welding job may 


pay you as much as $200.00. That isevery 
day experience of men in the welding busi- 
ness. It holds the record for big profits. Anything 
made of metal can be welded. Broken auto cast- 
ings, furnaces, stoves, wheels, gears, mill and farm 
machinery, all can be repaired by welding at a cost 
that saves money for your customers and pays youa 
big profit. There are no dull times—no shut-downs— 
no off seasons. Business every day, rain or shine, 
summer and winter. Previous experience is 
absolutely ummecessary. Easy to learn! 


WELDIT 


$140 Oxy-Acetylene Welding Outfit for $75 

Preferred by Ford, General Motors, Ameri- 
can Shipbuilding and hundreds of other big 
concerns, 
making money. No other business costs as little to 

start and pays so big. 
small shop — Anywhere — small 
town or large. Money rolls in from 
the start. Write quick for special 
opening offer—Send name and ad- 
dress — no obligation a postal 
will do. 


WELDIT ACETYLENE 
COMPANY 
414A Grand River Ave. W. 
Detroit, Mich. 


Small outfit is all thatis necessary to start 
Open a | 































MOTORCYCLE BARGAINS .« »: 
Save 25°7, to 65°7, £9 Bi . 


on Slightly used and Rebuilt Motorcycles, Side 





| =>» 7 
Cars, Johnson Motor Wheels, Evans Power % 4 yy 
| ( les, Bi les Send for Free Bargain Bulletin and \; y 
| Money Saving Message, !isting hur ed argeinsin ~ _ 
used, rebuilt and new machines,supplies,accessories,etc,. © a 


AMERICAN MOTOR CYCLE Co. : 


Dept. 601, 2047 W. Chicago Avenue, 


CHICAGO 


ae . @ UNION- 


Madein many styles, protect tools 
for Machinists, Tool Makers, Car- 
penters, Electricians, Plumbers and 
Auto Mechanics 











Kequert cata «, name of nearest dealer 


ard uf action or M y~Back ara 
UNION TOOL CHEST COMPANY 
24 Mill Street Rochester, N.Y. 

















FREE COURSE 


IN ANY 


Auto School 


You Select 











See Special Offer on 
Page 51 
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I & 


for New Cars or Old 





Not Merely a Convenience 
—A Necessity on Every Car 


GREESGUN is a means of increasing convenience 
making lubrication easier and cleaner. But it is more 
than that;it is an absolute necessity if chassis lubrication 
is to be fully effective and depreciation kept at a 
minimum. 


A pressure of 500-1000 pounds is easily applied; sufficient 


s thoroughly to clean the ducts and bearings of caked grease and 
dirt, and supply the friction surface with fresh lubricant 

Tests show that no other system so certainly, so easily and so 
completely answers all requirements of chassis lubrication; so 
we repeat—GREESGUN is not merely a desirable accessory 

iS A necessity on every car. 

GREESGUN can be installed on any car, old or new, easily and 
quickly. It will lengthen the life of your car. Get it from your 
dealer; if he is not yet supplied, have him order through his 
jobber, specifying make and year of car. 


DEALERS: Prospective buyers quickly realize their need of GREESGUN 
gma It sells rapidly where mere accessories, uncalled for, stay on your shelves 


Order through your jobber or send for booklet ‘Positive Lubrication.” 





The Ireland & Matthews Manufacturing Company 


d Beard and Chatfield Streets 26 Detroit, Michigen 


Please Mention Popul Vechar 
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Have Your Own Business in 
1922--Reserve Territory Now 
ag- 


i~ DREDS of competent, 
gressive distributors—deale Ts, 
salesmen, owner-agents, demonst rat- 
ors—are going to be needed to handle 
the output of Victor Pagé Aero- 
Type Fours—the new light-weight, 
air-cooled car, ready for general dis- 
tribution in 1922. A money making 
opportunity for auto men to get the 
exclusive local sales agency in their 
home territories. Districts are being 
assigned as fast as the right men 
are found. 


Features! 
117 inch Wheel Base—Disc Wheels— 


30x3!5 inch Tires 6000 to 8000 Miles 
r Set—30 Miles per gal. of gas—30 
Se Aviation Type Motor—Standard 


Price $1250 f.0. b. New 


The 


Victor Page 


Aero-T ype Four 


All the cars we 
1921 will be 


But we 


Equipment 
York 


are able to produce in 
absorb d bv the loeal mal ket. 
are going to need lots of live 
representatives all over the country for 
1922 and afterward. Liberal contracts. 
Appl ations considered in the order re- 
ceived. Write today and get things started 
your way for next year’s profits. Ask for 
full description of the ear. 


saics 


Address Sales Manager 


Victor Page Motors Corporation 
309 Lafayette Street New York City 




















Please Mention Popular Mechanics 
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Men Wanted 


To Handle This 
New Car 








MONARCH 
LATHES 


UALITY construction and workmanship. 
Accuracy in operation and the ability to 
perform the same high class work as that of 

the more costly tool has established the leadership 
of the monarch line. 
Quantity production of a high grade machine tool 
has made possible the low pnces that place the 
MONARCH lathes within the reach of every 
large or small purchaser. 

Made up to 30” swing, there is a Morarch lathe to 


do your work. Every one guaranteed to give satistace, 


tion to the purchaser. Write for catalog No. 11. 
America’s Largest Lathe Builders 


The Monarch Machine Tool Co. 


100 Oak Street Sidney, Ohio. 

















STRAND 


SAFETY RAZOR 
SHARPENER 
10 Quick, Clean Shaves at Sun Expense 







Try our “All One" — eene for ten Prove to your f 

you can sav y ar r r cutting blade at every 
ave The Strand do: uot low re like other | sharpening machines 

r hone is not nece a pa Is simple « 

tur’ ble, has sr h and i andis Sbocuene, queranteed. ‘ORDER 

TODAY. If your dealer ar pply you , write eset, and — it wit 

‘ostman Only $ 0 If not t 

get your mone y. DEALERS. WRITE. ‘SALES REP. ‘WANTED. 


Livesay & Moir, Dept.61, 644 W. Randolph St., Chicago, IIL 











A GENUINE MOvING-PICTURE MACHINE 


That Anyone Can Operate Anywhere 


Run your own movie shows at home’’ 


Thousands of boys and girls 











already made happy and 
we want to spread happi- 





ness to thousands more 
No more dull evenings. 

Six wonderful MOVJEGRAPH 
Models priced from $3.00 t 
$25.00 postfree 

Just imagine it! All patented 
guaranteed, and use the regular 
films same as the big theatres 
You can have a barrel of fun and 
even earn easy money with the 
MOVIEGRAPH. 





8 





THE ““MOVIEGRAPH” 
Model 260 (1-20 size) Wt. 


We also sell films of best subjects 

to anyone. 

ig Ibs es by U. 8. 

Patents Nos 107 and 
34! 5793. 


Our illustrated catalogue and film 
price list sent free on request 


W rite ‘for it today—See for yourself. 


PARAMOUNT MFG. CO., Dept M, P.O. Box 1371, BOSTON, MASS. 











~~ 
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U yp-To-Date Machine Works, Inc. *™ 
2913 Wabash Ave., Chicago 


PROTECT-O-CAP 


PROTECTS THE MOTOMETER 
i Car Owners —‘howssnds of motometers will be 


stolen 
this year—yours may be one of 
them. Protect it with Protect- 
\ O-Cap. Besides protecting the 

motometer it will beautify 
your car and eliminate the re- 
moving of a heat-tightened cap 
every time you fill the radiator. 
Made of smooth highly polished 
y aluminum. 


Genticmen 


Please send me 
Protect-O-Caps for which 








Address 


| 1 enclose $ | 
| Name ° | 


Distributors! 


Here is a real addition to your line—a 
positive seller. Fulfills the demand of 
every motorist Adds beauty to car 
protects motometer against theft— makes 
radiator filling easier. Fill out coupon 
now-——get your territory. 





Two models—without wings, 
| $5.00; with wings, $6.50. Order 

one today, giving us the name 
| of your dealer. 























































— | Keep the family in geod health by extermi 
nating the disease spreader 
sy will d your house of all flies ’ 
. é necessar Just attach t ' ‘ 
A acreer nyone ng a hammer car attach the 
You Can Earn BIG MONEY é ome unade $1.00. Money refunded if not entire 
ling the ymple ’ ’ nsparer dle 
nse | "t t “ oe * pearenin _ tra —_ it bs. ar FRANK HEMBES & BRO.. Manufacturers 
every Write today for catalogue and tern Dept. A 2017 Fremont St., Chicago 
hines GOLDEN RULE CUTLERY CO., 212 N. Sheldon St., Dept. 304, CHICAGO, iL. 
RDER 
aa J, E y . 
reo. Gvlor ompasses | verything You 
», HL _ CONTINENTAL Ww 2 
— or , ; 1O#ELEcTRIC Corp 
—_— Whether you're fishing, gunning or tramping the hills C ant in 
with a camera, you need a Taylor Compass to guide 
AINE you on the shortest way back to camp and grub. ‘Ten WI RE I K S S 
i different styles from 75c to $5.00. If your dealer cannot 
i oe 112 pages — chock full of 
anc sant rner. c-119 
; “The Compass—The Signpost of the World” tsan descr iptions, ilustrations 
l girls interesting booklet Sent yor 15 cents in stamp prices Lists worth — ipparat 
, = for every radio need jives cod 
and | abbreviations, tables etc., that 
appl- j you will use every day Maik 
more. hes r 25 te (Cy 
\ r f $5 order s i 
we = your ¢ \ Addre N 
RAP Y ork’s lead ‘ 
00 | ee Companies rk’s leading 1 res th 
é ROCHESTER NY. CONTINENTAL RADIO AND ELECTRIC CORI 
tented 





There's a Tycos or Taylor Thermometer for Every Purpose 6B Warren Street, New York City 
, 0-6 
regular 


leatres 

in and DS — Sess Ka Kee 

th the S?% 2) z&; & BE: ‘tL DS, 4 ye BY fel » iN is “ 
ubjects & € ll am » 2s SS iS OH UF S G iGis: & HAS Q 














Latest model. Equals work of $350.00 machine. Adds, subtracts, multiplies, divi Absolutely 
nd film automatic. Infallibly accurate. A whirlwind in speed. Results shown instantly “E: wy to understand; 
st. simple to operate. Guaranteed in writing for 5 years. Used by U.S. Gov't and largest Railroads. Only Ke 
—— $1500. Write now for illustrated booklet and liberal trial offer. 
ae LIGHTNING CALCULATOR CO., GRAND RAPIDS, MICHIGAN 





——> +4.» 
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R 
pkGouF 


ELECTRICITY 











NEURITIS, 
Respone d te 


ENERGIZER epiesnta pei cng ceed 
vs TI 


lead this 
' 1of pleasa revital- bea timulation to vari 


eee Lreepate Tome BEAUTY TREATMENTS 
tur t th ‘ r 1 
the vibrant sh t t I ‘life t exiy maintained. 1 attrace 











Drive Out y Pt Pains wal Their Causes 


Apply thousands of volts of painless, harmless, 
high fre neo ney electricity without the slightes 

ir unpleasant feeling, just ht er 
of well-being. Aches, pains, soreness, tired 
feeling, sub-normal conditions depart and the 
natural joy of good health is restored. You 
may now do this at home with 


Renutife 


Transforms the current from your light socket 
into this wonderfully effective form of electric- 
itv; penetrates det p, Saturates entire body; 
increasing circulation, adding oxygen to the 


shock ¢ 


blood, promoting elimination of waste products. 

You Want This FREE BOOK 
ing the whole ry tory of the Violet Ray It 
aiasiabaaaanea ts mal es—specitied by pl 

cl for rh I . 

! ‘ 

1 " I rand 100 r 

t ya ts 1 i - 





Ty Lisdiked Tay 


RENULIFE ELECTRIC CO, 
1106 Marquette Bldg. 
Detroit, Mich. 


Please send me copy of your new 
Violet Ray Book without obligat 
ing me in any way. 


The local pain or ache or ailing tissues are 
directly stimulatec | while the cause Is attac ked 
and the whole system toned and be nefited. It’s 
a fundamental treatment working to re-estab- 
lish normal healthy conditions. That’s why 
it is used and recommended for such a long list 
of human ills. Get full particulars. 


Violet Ray 


High Frequency 


What is the strar tion between electricity d har 
Some declare electricity is life We de not kaow B 1 
















cells do welcome and r¢ nd marvelously to electricit the 
form of Violet Rays It works with nature to r where 
many other methods fail For rheumatism, neuritis, nerve 
nd blood disorders,ete.,et« both chror d ite. 1} 
brought to area treated —enriched and purified issimi 
dd tion improved—functions restored to normal. ¢ 
b es the benefits of electr ty, Vibration, exercise, stir 
tion and oxidation ts astonisl low e ft i 
within the reach of al Th J u Pian proves val } 
tual use. Receive full information by return mail. 


RENULIFE ELECTRIC CO. 
1106 Marquette Bldg. Detroit, Mich. 
In Canada, Netting Bidg., Windsor, Ont. 


Dealers— : 
Write for 
Co-operative 
Sales 
Proposition 

















— —# en 
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Here's the Greatest Typewriter Bargain 
Ever Offered! 


Put This 


STANDARD Ss 
UNDERWOOD /fgeenes 


on Your Desk! 
5 Years’ Unqualified 


Guarantee 






Actual Photo 
af one of our 
tebuilt 
Underwood 
Typewriters 


Noe 


Biers y Direct From Factory to You 


00 


Right now we want to make you the greatest 
typewriter offer you ever dreamed of—an eye-opener. This 
beautiful new Typorium rebuilt Standard visible writing Underwood will 
be shipped to you now, direct from our big factory, at a very special 
price—cash or easy monthly payments. 


Only $3 Puts it in Your Home 


DOWN ONLY $3 DOWN, This offer is made to get the machine into your 





hands We want to prove ti solid, bed-rock merit of this offer to you are 
in our big new factory devoted entirely to the expert rebuilding of Standar: 
woods. Only the best machinery and the most skilled workmen in the 


industry are employed, Over 250,000 satisfied Typortum customers 
every claim we make. 





Factory-Rebuilt 1 0 Days'Free Trial Challeng e Offer 
et us ship you this machine direct. Try it for 10days. Put it to doing 
U N D ERWO O D your work. ff you > wer id ‘ re oneal : vor *, p on € edb this a A.J or hip fe 


back to us and we will send back your money with any express charges you've paid. 


That’s what we want to show you. We rebuild 
Standard Underwoods as no man ever did before, 


crincmenrn wee §€6©6Let’g Get Together—Send Coupon! 


: nute improvements, things you will find only " 

yrs = gS my uy By The great schools, the U. S. Government, the fastest typists in the world 
challenge the world to tellone of our Typortum demand the Underwood. Owing to this enormous demand, they are harder to get 
Rebuilt UNDERWOODS from a new machine. every day. Let us show you how to get this eye-opening value on easy monthly 
We put on new keys, back spacer, stencil device, terms or cash. Our Challenge Offer is ready for you now. Don’t missit! If you 
STANDARD KEYBOARD ONLY. yon want the best and squarest offer ever made on a typewriter, just mail the coupon 
system instructica book and waterproof cover. in an envelope or paste it on a post card, but do it now. 





Typewriter Emporium FREE TRIAL 


E. W. S. Shipman President Established 1892 V feelei se), 


A-212 ShipmanBldg.,Montroseand .* + iter E : 
Ravenswood Aves., Chicago, Hl.” 4.212 Shiman Builldine, Montrose and 


e Ravenswood Avenues, Chicago, Illinois 
Yd Send by return mail Easy Payments Bargain Offer No 
4.97 


All shipments made e of a Standard Visible Writing Underwood. This is 









° : % et not an order and does not obligate me to buy. 
direct to you from 
this big modern e 
factory—the largest 2 Name...... iaehanacie asain ciainbuinaien ianiaaeiabiestesieciatintidad 
typewriter re- e 
buslding plant e Street or 
in the world, e a, ae iv sccideetisdenniabendenessatos sessctavescasdveeeeion Bicececces ° 
~ 
ss . 
Prost OFF06 ......ccccccccccccccccccccccescccscoceseseses State... ..+ ccccccccceccees 
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$375-75 One Day! 


ira Shook, of Flint, Did That 
Amount of Business in 1 Day 


making and selling 


machine. He 


Popcorn Crispettes with this 
Says in letter dated March 1, 1921: “I 

rted out with nothing, now have $12,000.00 all 
made from Crispettes.’”’ Others have amazing rec- 
ords: Gibbs says: “Sold $$0.00 first night!” Erwin’s 
little boy makes $35.00 to $50.00 every Saturday 
afternoon. Meixner re ports $600.00 business in one 


day. Kellogg writes: “$700. ahead first two 
weeks."’ Master’s letter says: sold $40.00 in four 
hours.”” During March, 1921, Turner was offered 
$700.00 clear profit above cost of his investment to 
sell. There is money—lots of money—in Crispettes. 
Times make no difference for most of 

oll these records were made in 1921—were 

Q made while people are crying hard times 

by «and are looking for jobs! Location makes 


$25.00 profit daily 


@»no differenc: It's common for Crisp- 
Am ette machines to make $10.00 to 
A in small 





towns! 


i Start You In Business 


Write me—get my help Begin now. Others are 
making money selling Crispettes. you can, too! 
You n't 1 1 much capita I furnish 
everythi: ecret formulas, equ eh for shop or pov full direc 
tior raw ! l wrappers, et s ndid hances gal re every 
where! Crowded streets, amusement parks, « essions, wholesa 
1 Sores 
. 7. 

$1,000.00 Monthly Easily Possible 
Crispettes are a delicious, delightful confection. 
People never get enough. Always come for more. 
Raw materials are plontited and cheap. You mak¢ 
enormous profits. Tra grows by leaps and 
bounds. It's an easy, pleasant and fascinating 
business Send post card for illustrated book of 
facts Contains enthusiastic letters from men and 
women who have quicthy succeeded. Tells how to 
start Ex ' t success Gives all information 
needed It's FREI ‘Write Now H. W. Eakins, Gen. Mgr 


LONG EAKINS COMPANY 
628 High Street Springfield, Ohio 


MOTORCYCLES 
$15a Month 












Own a good, dependable, late model, 
rebuilt Harley Davidson, Indian, Ex- 
eelsior, Cle valéudl of Uediawes. oe 


our REALLY EASY easy-payment plan 


Bargain List FREE 


Write at once for our latest Bargain 
List. It brings this big assortment 
right to you You take your choice 
and save 25 to 30 per cent. by dealing 
with Ame a's largest house. We ship 
at once and pay the freight. Each 
Machine completely overhauled and 
runs like new. Our 25 year reputation 
or square dealing and reliability is 
your safeguard Don't delay. The 
Very motorcycle you want may be 
gone. Act now. 


Standard Make 
Late Models 
Easy Terms 
Freight Prepaid 





Haverford Cycle Company 
Americ a" s Largest Motorcycle House 
Dept. M-906 Philadelphia, Pa, 
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DO YOUR OWN SOLDERING 
AND METAL REPAIRING WITH 


SOLDERALL 25c¢ 


Patented Oct. 3, 1911 tube 
A Paste That Turns Into Metal When Heated 


ow a ten Shedd 


a 





A match will do it, 
obtained by 
Requires no acid or soldering iron 
repairs wires, metal or metalw: 

Hardware 


but best results can be 
using our new improved torch 
Joins or 
Sold by 
and Electrical Store 8, Or sent by 


mamnmd 


us postpaid 


COMBINATION SET r 90 


n-ne ne 


TUBE and TORCH COMPLETE 
SOLDERALL CO.., Dept. P 


129 Sussex Avenue NEWARK, N. J. 
Dealers Send for Quantity Prices 


= 
= 
< 
id 
WW 
Qo 
— 
a 
w“ 


Bs 


i 











SNAPPY ABC BODIES 


FOR FORDS AND CHEVROLETS 


DEALERS AS LOW AS 538.38 
WANTED FOR FORD 






Would you believe this to 
be a Ford? 
Touring, eee ne Speedster and Sport Bodies 


DEALERS : sQuipping old second-hand Fords and 
Chevrolets with ABC Bodies you can make 
as high as 100% profit. Send for illustrated catalogue No.15 
deseribing ABC Bodies. 


Dept. 21, ,AUTOMOTIVE BODY COMPANY 


W. Washington Bivd., Chicago, tll. 











~ MAKES YOU 


HEAR 
360 


DEGREES OF SOUND 
VLBRATION, VOLUME 
AND CONTROL 
—SOUNDS THE KEY- 
NOTE OF YOUR EAR— 
" The Latest Triumph 
of Science 
Ask for circular “Makes You Hear.” This tells all 
about it and how & becomes yours. 
___ The Magnipbene Co, 29 E, Madison St Chicago, Ul, Dept, 16 


D)t-bealesals tp 


Pay as You Like 'Z Months, 
















Your N 
Credit 






Write TODAY for our handsome 96-page is 
Catalog (Edition 302), which showsa won- Good 

derful as m— ment of plain ry Speeunely 

engraved tings, appropriate for Engagement, 

Birthday, Graduation and Anniversary Gifts, 8898-008 

set with fine blue-white diamonds at amazingly low prices. 


Your Credit is Good Sp i° Fors! War—Ten proteee 


no money inadvance. A postcard brings our Free New Catal jog, Edi- 
tion 302, Beautiful halftone illustrations with ag te descriptions = 
ry values in Diamonds, Watches, Jewel! ry, Gitte, Ete 


our © 
LIBERTY cones ae ACCEPTED. 
for cash. 






og 











soogooccoogo0ocoan 






10 per cant dicount stiowed 
today for your copy. Address Dept. 30: 


Roe & WATCH CO, 
35 Maiden Lane ~ New York. 






vosocoogog000co 
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JOHN PHILIP SOUSA 
Sa‘ a rthe exccil ‘ nn 


il 













ilu 


Choose Your Instrument 
Play in Band or Orchestra 
OW is the time to begin 
Directors everywhere are seek 

ing players lor attractive summer 
engagement Combine pleasure and 
\ profit With a Conn instrument you'll 
i 


rapid progr« take your place in 


j mak« 
band or orchestra after a short period ol 































| leasurabk practice 
S rf Conn Alt xonhor ~ "T\o3, n . “ . . 
iii Saxophone Free Trial; Easy Payments 
eda | Try any Conn instrument without 
obligation. E-asiest playing instrument 
New Conn Boehm Clarinet manutactured Highest honors at World 
| Exposition Send coupon toda for 
| complet niormation, mentioning instru- 









C. G. CONN, Ltd. 
ew Wonder 631 Conn Bide ELKHART, INDIANA 
r \fanufactur ‘ 


New Conn Boehm Flute m. uphonium World ‘, ar 





/ h Grade 


mad rcr rain rurneruls 





r 







Get this Free Book. Sousa 


and nine « r world-famous 








Boy Scout Trumpet / 





mu ans tell ihow to win 


KX - how to 




















< rument that 
ir talent. Send 


Victor Drum 
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AGENT Here is an absolutely 
new Patent. Never been =) 8 O elas 
on the market before, but has been tested out in 


several towns and is Big Seller. Territory positively fresh GC 
and hundreds of thousands will be sold. Here is a splendid 


. . ES) 
opportunity for Real Worker who acts quick 21 J | ill \ py) _ } 
You Can Make Big Money Selling Th ewe aul MOIS 7 2 

e greates rate y > . a 
THE DELBARE MOISTENER cal 


ever offered. Unequalled for 
Every Office Can Buy One or More beauty, accuracy and relia- 

























vo wee bility. 21 ruby and sa 
No more licking — envelopes, labels, } i ls ‘ 1j t - 
and all vther gummed articles. No more One of our phire jewels——adjuste 


handling of filthy, sticky sponges, no more 


, age A tes 
ponge cups to wash out. No more annoy- . “gt at 


to positions, tempera- 


ance with moistening affairs that have Se a ture and isochronism, 20 

never worked and have proved to be mort that the Det res illed case 

trouble than they are worth. No more bare Moisten- |} year gold-fille d case. 

spilling water all over the desks. No more r is proving j i 

sticky fingers. No more dried out, germ- rod be : bigver 10 Days Free Trial 

breeding water holders. No more filthy ' - — | Wear it for 10 Days at our { 

and unsightly as well as disgustingly un- seller t san ¢ rs risk. Note its absolute exact- ‘ 
unitary methods of moistening anything Boston Pencil ness. If at the end of ten days 


that has to stick 





Ss . . 
Shar pener you are not satisfied, just send 





















. . was, it back at our expense. 

Jo you know that in spite of all advice and H H 

warning pe —_ in offic es everywhere are licking | Knife and Chain Free 

tons of germ breeding gummed star ips, el- | a nig aes = Maal ] ‘fillet 
s 3 » € ime 3 hi some gold-fille 

velop labels and hundreds of gummed SS ae eee 


PT Pe 


rticles daily—and do you know why? 
ill Tell You Why! 

here hb “ er been a 

woistening d e that * 


nife and chain ABSO- 

LUTELY FREE. 
Just send your name and address. 
The watch, chain and knife come to 
i, prepaid. Give the expressman 





I 
I 


r 

























y "we 
would d ; k until $8.50 as a deposit, if after 10 days, you do not wish to 
The D. a | keep them, return at our expense; your deposit will be | 
er, 5 W rite refunded instantly, Trial is absolutely free. If you keep 
19 tte | the watch pay $3.40 a month until full price of $42.50 is } 
mark BRITTON- | paid. This splendid watch will cost you less than llc @ 
a WAGNER CO | day. Actatonce. Address Dept. 61-L. 
7 os ° Capital $1,000,000 
brass 312 S. Clark St. . 
nial CHICAGO THE HOUSE OF QU ALITY 
¥ 3 ~ We want agents every- } ] 
where. Send $2.00 for sample. | e } 
Send for Money back if you don't want | SWEET IN e | 
full ——e w 1 have } : ked it over and rea | | 
lars WN . a bout our special agent's proposition. j 1650 1660 BROADWAY NEW YOR 
= a EE | ” K. 


AUTO TOPS 


a a 
pment Frees taren.| | Bonnett pyomes Save Money, Time 






, We sew them up from . , 
We pay all transportation charges patterns to ae every Get the Bennett book. See the more ’ 
car in large quantities, which allows us to quote than 60 fine Bennett Better-Built i 
the best price. Any One can install them. ‘ur- Ready Cut Homes all in actual use 
nished complete with center deck, quarters and rear curtain, binding, Explains how genuine savings are pos- 
tacks and instrnctiors. a cs name fel, year and serial number sible, Write for Catalog A206 TODAY, 
of your car. We will send you samples and quote our lowest price. sending 20c¢ (foreign countries $1.00) to 
BENNETT 
The Central Auto Supply Co. Dept. 220, Louisville, Ky. ETT HOMES 








2060 Main St. No. Tonawanda, N. Y. 


LE PATENTED 
; Magnesrasesucce HOG 
you the KEY RING DRIVER 


postpaid; it’s one of the handiest little 

articles ever invented, just the size of a quarter 

~raduated edge fits any size screw; turns screws that 

ordinary small driver won't budge. Carried on key ring 

or in pocket. Made from specially tempered steel, rust 

proof Saves jack knife blades. Price to introduce, 10c each 

P. ents wanted. Send 50c for 6 samples and our quantity 
o« = proposition. Everybody you show it to buys. 

Se OXFORD CO., Dept. A, 

FITSANY Screw 6521 Greenwood Ave. etroit, Mich. 














— 


FORD BODY, TORPEDO style, with hood, special high (Fiat 
style) radiator, built of best material, and very popular 


FORD TOURIST CAMP BODY 


Send for descriptive circular 


CARROLL MOTOR CO., 5056 Broadway, Chicago | . 


YOU WANT 


















JUST WHAT 


2 FEET ONLY } 
| 99 CENTS } 


ACHROMATIC TELESCOPE MADE UPON NEW SCIENTIFIC PRINCIPLES. 

Positively such a good Telescope was never sold. for this price before. Eastern Telescopes are 
made by one of the largest manufacturers of telescopes in America; we control entire production: 
measure closed 8 inches and open over 2% feet in 4 sections. They are nicely brass bound, with 
scientifically ground lenses. Guaranteed by the maker. Every sojourner in the country or at the 
seaside resorts should certainly secure one of these instruments, and no farmer should be without 
one.” The scenery just now ts beantiful. A Telescope will aid you in taking views. Objects are 
brought to view with astonishing clearness. Sent by mail or express, safely packed, prepaid, for 
only 99 cents. Our new Catalogue of. Watches, etc., sent with each order. This is a grand offer 
‘tod you sbould not miss it. We warrant each telescope just as represented or money refunded. 
Send 99 cents today. To dealers 6 for Four Dollars. ¥ 


EASTERN NOVELTY CO., DEPT. 79, 172 E. 93d STREET, NEW YORK. 
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LEARN TIRE 
REPAIRING 


In Our FREE Schools 


Jobs may 
come, and 
Jobs may 
go, but 

TIRE RE- 
( PAIRING 
goes on 

FOREVER 






































































21 w be biggest ar f all 10 M ! ar wher 
ys re t humping to keep up Thousands n 
| i met are hee 
$ ) per week in clear profits is a small income in this bu 
La I Repa Org a in the Worl w 
| nh 1 Ww “ 1 
i I f blow or build asi 
kid igr 
Ou ) ar ated follow Ma i 
} urer to you . ; wit _ 
2 N. Craw Aver Cl a I) ~ 
_ yw . Avent Det M g i roma ) ky r that 
xX w wr ‘ A} Ob I we t rf I e 
l ( \ Kansas City, M A ri tor 
parts Lee 1 Wit i ! t ‘ 
| Writ t ’ low f ata s of ’ " l ro) t } 
at epal i a actured and vi informa ‘ Tir . } j . , . | ! r 
| Repairu anal school neare st you mfortably aniont i owl d | dite 
WESTERN RUBBER MOLD COMPANY sng Sasi Boece! tages ad gt Phat 
Ss suces illy a plish I pur e is 
315-323 N. CRAWFORD AVENUE CHICAGO, ILLINOIS hesten, har Ghia: Suse Mieeh tae mare Hilti. caciaion teal 
1) pounds i, witht rudder f ‘ back, can be 
= : = placed in a se of 9 1-4" x 13 i’ x 34” inside 
Only $45.00 For This Job Complete ans nig o> ae Peg ; ‘het Bape 
Save exhorbitant freight rates and natr t the we ht « the Elt venly 
»ne-haif original cost by buying . ~~ re 
Ford Speedster Bod es t t! r il t load 
oe eene, Sars a it ! how be l " ry ‘ 
ished, all parts cut ‘ ) expe i ft ' t f 
to exact fit. een’ © ne r ry 1 ; ' for 
Complete -) with b hg ae I Elto I } 
shell, instrume nt board, upholst- Not Paper Patterns | r : pr +} x ‘ } 
ering, metal parts, wooc parts. All Parts Complete H n " 
bolts sc-ews, etc. Fiat radiator shell furnished made up. Designed low | Su 4 
vith lack of wind resistance. 'Pries set up $v0, farther particulars on request- b 
—— iThe Central Auto Supply Co. _ Eng. Dep. 120, Loulsvilie, Ky | 
= = i ( t ! Motor t its 
Taxidermy (em Stuff Beautiful ey: ee Seana on eeenon ee eee 
ER Beak (A. ee iy a See 
Learn by mail to truct | ct echani insuring 
FREE. Birds. ‘:*; and mount freed fr ¢ paces k and positive 
all kinds of birds, animals, fish and Pet ae ntges ee ee ie 8 ange 
ame heads, make :ugs, tan skins. ¥ ” ‘ 
ount your own specimens end struct 8 : W waters, a itely 
rere remarkably sturdy d substant truct 
nm, Women and boys iearn easily 
bey ey. Buccess guarantee: oF 
arter no tuition rite today for our worm For fu oF f Ole I u 
; that derful FREE book “How to Learn to - Shy r 
y ring Mount Birds and Animals. N.W.School of . ‘ nae 
i, rust _ Taxidermy, A97/ E A977 Elwood Bidg., Omaba, New 
each 
uantity ~ . 
ELTO OUTBOARD MOTOR CO. 
— . 
Mfrs. Home Bldg. Dept. A 
IN ANY MILWAUKEE, WIS. 


Auto School | liasiiaiiaiien 
| You Select 

















See Special Offer on 
Page 51 | 
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NAVARRE, Quality Binocular— 
Special Price $37.50 


| |! RE is your opportunity to get a high 
rade binocular at a low price. Standard 
power 30 m/m—specifications adopted by all 
irmies in World War as most efficient under 
1 conditions Adjusts to strength of each 


Extremely light. Made by master crafts- 
Beaut 11 satin fir sh; he avy leather, 
vet-lined case; will attr attention any 

4 G 1 GRAF LENSES. Only in- 


rument constructed of brass—no clouding of 
lenses as is the case with ordinary aluminum- 
frame instruments. War contract cancellation 


price—$37.50—including war tax. Sent C. O. D. 
or upon receipt of money order for 3 days’ 
trial. Money immediately refunded if you are 
iot entirely satisfied. 


THE NAVARRE COMPANY 


606 J. M. S. Building South Bend, Ind. 






































: Are You Handy 


| and sample FREE on reques 





latest reduced prices 
it?s Free 


200 Central Avenue 


CAMERAS 


Over a Hundred Styles and Sizes 


Send for new illustrated catalog showing 


SENECA CAMERA MFG. COMPANY 
Rochester, N. Y. 











Base and Floor 
van one solid 






With a Trowel? 













It is a composition mate orial. ae ily spuite are form 
over old or new wood, iron, co ete r solid founda 
ti Laid 44 to lyin, thick Doe Ss nM = crack, peel or come 
loose from foundation. 

presents a continuous, fine grained, smooth, non- 

slippe ry surface,practically a seamless tile No crack, crevice 

wr joint for the accumulation of grease, dirt or moisture—Is 
noiseless and does not fatigue. 

The Best Floor 

fer Kitchen, Pantry, Bath Room, Laundr Porch, Garage, 
Restaurant, Theater, Hotel, Factory, Office Building, Rail- 
road Station, Hospital all ‘places where a beautiful, sub- 
stantial and foot-easy floor is desired. 


Your choice of several penton! colors. Full information § 


IMPERIAL FLOOR COMPANY 
6-8 East Avenue Rochester, N. Y. 


A Success for 15 Years 


ADVERTISING SECTION 


; ‘Eléetric Starting. 


‘FOR FORD CARS 


| Any Year — Any Modet 


SIMPI Y pull the button on the dash—ths 
simple, reliable starter spins the motor apd 
insures & quick, sure start—every time. 
And bright, steady lights—regardless of engine 
speed. Makes any Ford practically the equivalent 
of a 1921 model, 
Starting-Lighting System 

latest improved model—at reduced prices. Installa- 
tion very simplie—and this high-grade system 
works perfectly on any model Ford —any year. 

W rite to-day for Special Proposition 
The Service Products Company 

Formerly The John O. Heinze Co 


Springfield Dent. 9 
Ohio 
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Just Published 


Shop Notes for 1921 


Volume XVII 


224 Pages — 702 Articles 
496 Illustrations 


A reprint of the articles which have been pub- 
lished during the year past in our “Shop Notes 
Department.”’ 

Price 50 cents, postpaid 
POPULAR MECHANICS BOOK DEPT. 
6 N. Michigan Ave. Chicago 


9 
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$100 A WEEK 


CLEAR PROFIj 


AMERICAN BOX BALL 


Here’s a chance to get into a new and fascinat- 
ing business A chance to make big money on 
a@ small investment. Open a Box Ball! alley 

We help vou to start 


o 
Pays Big Everywhere 
They are cle aring $100 a week You can 
too. C Patterson started with 2 alleys 
Cleared over $800 in two months. Now he 
has 8 alleys and has bought a beautiful 
home with his profits 


| IT IS ALL AUTOMATIC 


Alleys operate automatically. Pins are set 
and balls returned automatically. No help 
needed. Receipts are nearly all profit. 


WE TRUST YOU. GET OUR OFFER. 
You start with a small payment dowu, then you pay a little each 
month. We want live agents to sell alleys. Become an agent alley 
owner and get your alleys at special agent's price. 
AMERICAN BOX BALL CO. 
792 Van Buren St. Indianapolis, tnd. 






























ttle each 
rent alley 


is, Ind. 


eel 
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POPULAR 


COSTS NOTHING 


Phonograph For Your Home 


by one of the largest, exclusive 
manufactun.5 of fine phono- 
graphs, to a man or woman in 
each a for help on our 
new plan of distributing the 
most beauti/ul -nd perfect 
phonograph ever placed within 
the reach of everybody. Plays 
all Disc Records. Plush cov 
ered turn table _Mahog: ny, 
Golden Oak and Fumed Oak 
V onderful, noiseless, 


DOUBLE POWER MOTOR 


j built with the exactness of a 
watch. Thousands giving _ perfect service and 
unsurpassed satisfaction. We give a written 


Unlimited Guarantee 

for years we have made pbhorcgraphs for the big, well- 
known jobbers. NOW we want an agent in each com 
munity to use and place this wonderful instrument, on 
trial, in homes at prices pmazingly low because the 
jobber’s, wholesaler’s and rétaers’ profits are cut out 
SEND for our illustrated booklet which describes this 

beautiful phonograph with ite wonder - Now! 
fulmoror; the factory; and our Unusual Offer. te. . 


PERKINS PHONOGRAPH CO. 


627 North Wood St. Dept. 206 CHICAGO, ILL. 


“QUALITY FIRST"’ 
BUILT SINCE 1907 














One Man 
Transportat on 
Complete with 
Two-Speed Gear 
Clutch wider Agents 

Kick Starter Wanted 

Spring Fork WRITE (or CIRCULAR Mention occupation when writing. 


SCHICKEL MOTOR CO., 6902 Garden St., STAMFORD, CONN. 


sy; 4 Weeks’ bebe 








A P ano r 
n 
eV are 
cho ice oO 38 
pape oe 
we ‘ r dowr ai 
are ibe pr sid tketurn at < pi 
* m facts Easy te 
Valuable Book FREE. We if tod lay for The Boot 
Compl ormation About Pi A 
4 an *” a lis tof bun ade of Wi ng ov 


D One WING & SON (Fst. 1868 
OS Styles Oth Ave. and 13th St. Dept. 14 146.New York 


1921 Mandel 

a ee ette oe $ 
photos a minute on fea er “ne 

3] plates, films or dark-room. Make 


ig money taking one minute 
Y pictures everywhere. 


We Trust You 


E Write today for our prv-as-you- 

as earn offer. No obligation. 

hicago Ferrotype Co., Devt. f A177 
GR: doiph St. 





















SEND TODAY 


For the Most Fascinating 
Game of the Age 
Appeals to young or old—the 
new game every one 
about — none 
fascinating 
Carry it in your pocket and you'll 
wish to play night and « lay. 
Easy to play by two or many 
Wonderfully attractive Be first 
in your crowd toown aGIMMI 
the fastest game vet Se ond 
lh for GIMME r 'F 





Order tod M k i wn 
BART MFG. CO., 409 oemer Blik., Chicago 
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Disappearing Propeller 
Power Boat—For shallow Y 


or Dec» Water. Submerged 
Roc »* Logs Are Harmless 



























Bea ul and Sturdy; Safe and 
Silent; for Pleasure or Work; 
Rough Water or Quiet Pond, 


this Speedy, Economical 
Power Boat delights all users. The 
moment protecting skeg touches 
a submerged rock, log, snag or 
sand bar, propeller automatic- 
ally moves up into well and 
engige thitles down. 
1. Lifting propeller automatic. 
ally throttles engfhe., 
2. One lever gives any speéd 
0 to 9'y miles per hour. 
3. Increase of 2 to 21% m, 
p. h. over rear-driven pro- 
peller. 
4. One pull of iever gives 
as clean a keelson as a 
skiff. 
5. Propeller amidships 
stabilizes as centere 
board to sailboat. 
6. Can remove proe 
peller while sitting / 


in boat. iy), f 
7. No vibration— / 


no noise— Maxe 
im Silencer, 


8. Steer from any part 
of boat. 

y 9. Boat alway 
keel 

10. Propeller always thor- 
oughly submerged 

y 11. Raise propeller — boat 
stands still 
/ 12. Can be pulled out on shor 

‘or dock like ordinary rowboat 
Y 13. The ideal boat for trolling 
/ and fishing 

14. So simple of operation a 
child can run it safely 

“Vacation Days,” an interesting 
story of the out-of-doors, beautifully 
> illustretod, sent free on request, to- 
/ gether with list of owners. 


on even 














aed 





Describes Waterford, $375 
and Uncle Sam, $475.00 
patented and exclusive 
dreds of users in U. S. 


.00; John Bull, her 00, 

Three model rive: s 

fe atures and names hun- 
and Canada 


Disappearing Propeller Boat Corporation 
107 Robinson Street North Tonawanda, N. Y. 








+ Bas Sm * co 
—7, ase ¢ - 


— & Ge 2c? 


——— 


Basch Book 


of Money Saving Bargains in 


DIAMONDS 


See ti y saving d id bargains v 


PIE 


iz Giam 


1 the great hou 
of B ot still offe rs in this bx ak in sp ite of rising prices, See how you 
save on our « lirect plan Free examination Mor y back guarantes 
et this be © what Rasct fer. before » nd. Rie ? 
Write Sof thie book: sce wh t Free. Write today 


a. Ban & Cc oO. . Dept 1 3472 State onal seus Street, Chicace. If m 
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pownN . SHARPE 








AUTOMATIC 
CENTRE PUNCH 





The automatic centre 
punch is adapted to all 
varieties of tool and gen- 





eral shop work. The depth 
of the mark is controlled 
by an adjustable thumb | 
screw. It leaves every 
mark sharp and clean. 











Send for our No. 28 
Catalog listing over 








a thousand tools. 


BROWN & SHARPE MFG.CO. | 


PROVIDENCE, R. I., U.S.A. Hy 















































Picture Tells Story 


Modern business and social 
ife demands neatness. Marvel 
Hair Dresser cleans and 
refreshes scalp. Dresses most 
cuntrary hair in wonderful 
manner. At al! druggists— 
barbers, or sent insured, post- 
paid, for 75c. Money backif 
not satisfied. 


MARVEL ARTICLES 


Before Using Marvel. After Using Marvel. S58-6th Ave., Pittsburgh, Pa. “ 


SAVE 25% to60% | 


on slightly used | 
GRAFLEX-KODAKS 


gw Cameras and Lenses of every description. 
Equal to new. Save money. jrite now for 
FREE BARCAIN BOOK AND CATALOCUE 
listing hundreds of money- saving bargains in 
Tr plies. All 

goods sold on 10 days’ Free Trial. Money back kif noteatis- 
jed. You take no chances dealing with us. We have been 
in the photograp shi business over 16 years. Write now. 


CENTRAL CAMERA CO., Dept 16, 4124S. Wabash Ave., CHICAGO 











SPECIAL LOW PRICES— 30 DAYS TRIAL 

: b 

B Stance, now, wold girert to you o7 DIAMOND (MEQRTRES at viele 

2 t ari 

 gals.prigee. Each diamond ie ston your ring sad give thger size: 
NEW BARGAIN PRICES SAVE YOU 40 PER CENT. 

One carat $166.00 now. Former retail price sez city 

: carat $123. 75; 1-2 carat | sez. 50; 1-4 carat $41.25. 
e to satisfy 4 ay our money. You tay return our 

within one per cant of what you 
Order direct from advert! yn | or write for UE AE 


. B.GUTTERSSONS FF TrAWAssa 
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Story 

social 
Marvel 
s and 
Ss most 
nde rful 

gists— 
i" post- 


back if 
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“Tl want every boy 
in America to have 
this set of books” 


ERE is a library of ten wonder- 
ful books that contains a gold 
mine of information about 


things that boys are interested in 
They were written for boys and have 


hun 


ever) 


ireds of illustrations to make 
ything clear 


Chemical Magie shows you how to 


your milk from a bottle apparently full of water, turn iron 
is PE , tu 


into copper, ink into water and back again to ink, change remarkable and interesting experiments with ipplied 
the color of a piece of cloth while a friend is holding it magnetism that will baffle your friends 
make a flame play a tune, make artificial ice, and dozens of Signal Engineering explains the whole story of this fasci- 
other things—when you know how nating subject in the simplest language 
Knots and Splices not only tells you “oat TD 
about the many knots used by sailors, Civil Engineerir g and Surveying show 
but the secret knots of professional knot you how to make a surveyor's transit 
tyers who have mystified thousands BOYS! level rod, and sight pole at home and by 
Handkerchief Tricks and Coin Tricks e the use of these instruments survey a farn 
enable you to takethese common arti- or other property You can lay out a 
cles and entertain your friends for a . tennis court, baseball dian d or football 
whole evening with mysterious feats of Just Read These field, find drainage iooai | or flow lines 
sleight of hand that will absolutely of proposed lake 
baffle them Ti ] »ee , 
: itles: What boy has not heard of A. C. Gil- 
Light Experimentsexplains more about bert, who was the champion pole vaulter 
light than the greatest scientists in the af the “ rid or wt | aie * ‘ “ta aaa 
vorl new a hundred years ag ou | . aaur hie ates gp Bag ee eae 2 
bats: : . ; “A, 5 agp y an ae 1 - Chem al Magic who now makes the wonderful Gilbert 
oF wedge _— f fun with mirrors, ? > roysthat have delighted 1 y thou 
l if g£ a nar n a- 
shadows, candles, et Weather Bureau ande? All the books in the Bove Lit 
The Weather Bureau book shows how 1, ee 4 POORS 55 ry are ~gexied 
to foretell the weather with simple ap- L ight E xpe riments ae sree Sue, Sere by Mr. Gilt ph 
paratus rhe changes that you see every > ‘ ‘ msell, OF ave Deen prepare 1 unae r nis 
day; the rain, wind, clouds, and dew will Magne tic F _ and Sa He knows boys > saauee ighly 
be full of new meanings to you Facts and he believes in ther Mr. Gilbert 
Carpentry shows you many useful Cn Tri ee said, “I know American boys and I am 
articles that you can make just with a oin TICKS willing to trust them 
hind — on ee ! boards such “as, Handkerchief Tricks We will send the whe le set of ten books 
, houses, k ” stan ls, furniture, = _ to any boy who will fill out and sign the 
drawing 1 es, animal traps, picture Knots and Splices coupon and send one dollar and also 
‘Frames, ct Carpentry agree to pay a dollar a month for nine 
~~. : . ¥ y more months until the books are paid for 
Civil Engineering The books are ready to be shipped and 
we . ° inal will start on their journey to you the day 
‘ ; 6 y 
Signal Engineering an ietains mae Genes wed te tae ae 
stallment Don't wait another minute. 
Fill out and mail the coupon right now. 


Magnetic Fun and Facts tells you how to perform many 














GILBERT 


Cae cee 
















BOYS LIBRARY PUBLISHING 
COMPANY 


New Haven, Conn. » 
Fill Out the Coupon 


for These Won- Boys 


derful Books F Publishing Co., 


eo” sent you $10.00 and the books are 














































Library 


” New Haven, Conn. 


” Enclosed find $1.00 for 
which | i ) 
so which please send me the 
Pat Boys Library I agree to 
Ps pay $1.00 per month for nine 
additional months until I have 


fully paid for. 
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iis 7 = | 
\ PO he 
AN AUTOMOBILE me) a (| 
LIGHT BUILT [| 9oeeG : 
ALN 
BICYCLE SIZE LA 3S 
Its sturdy construction, compact- Ki i i wi) 
ness and simplicity appeals to XEN ae 
every bicycle rider Y WS AF] 
Throws a powerful, piercing spot- if N ’ / 
light 15 feet ahead and broad dif- J . 
fused light ZY 
Leaves handle bars free for parcel = 
curier, or luggage 4 ; 
Ask your dealer for No. 80 Delta 
Electric Bicycle Lamp, or send 
2.40 for one cell, complete, less 
battery. 
DELTA ELECTRIC CO. ’ 
100 Delta Bik., Marion, Indiana 
¥ ’ 
LT | 
— on if oH i x &- 
; NST EAS Gi 
A) Sees 
OR electrical con- - CTANDARD MANERS GF Sd || | Pe Wy) 
tracting, plumbing, = Electric Lanterns, f J 
telephone instal- * "anes an 
on or any work where H Kinds of Dey Gattertes \ 
é es 
feed a hole for a bolt . wien 
he mechanic will 5 New York City, Winnipeg, } 
ck the origi- , San Francisco 
eal Irwin FT Pah 
In Irwin bits §pd augers 
the working of €be steel 
and the experien@e, that 
goes into formi the 
oon oe Putas | UNUSUALSUMMER HOME 
give it superior 
quality. Look fof 
trade-mark on the sh IN MAINE 
Write for booklet off the . 
selection, use and calle of CAMDEN, MAINE —A grand location 
where mountains and lakes meet the 
it. sea. Unusually complete modern estate. 
The Irwin Auger Co. 160 acres, extending from hill- 
240 Grant St top to shores beautiful Lake 
WILMINGTON, 4 Megunticook, with boat house, 
, dock, and motor boat. 
Improvements Modern—Everything 
Best to give most luxurious living 
accommodations. House and Guest 
House Well Furnished. Ready for 
immediate use, with all weather facil- 
ities; outbuildings to fill all require- | 
ments. é 
Expert manager operates at small 
TO FORD, OVERLAND 4, CHEVRO- ° 
LET 490, and DODGE OWNERS. The cost. Have recently inspected; pleased 
most complete and instructive book ever ° ¥ ° 
published on Prolonging the Life, In- to show pictures and describe fully. 
creasing the Power, Speed, and Endurance . 
of automobile motors Explains where 
aeroplane and racing motors get their Sell For Lesa Than Halt Value. 
~ oy oss cos aaa ee y crate 
e above motor: ni: B ‘Tre Bm 
tremendously. Whether you drive @ E. H. PECK, «|, $. OSGOOD PELL & CO. 
Passenger car, Truck, or are a “Speed ; bd 
Ein acute casdl tlee oat done Ween tar he Tel. 5610 Ve aderbilt. 17 W. 44th St., New Vork City 
eakjng. 
ny Manufacturing Co., Box M, Clarinda, lowa 
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—_ Rating and Touving Bodie Get a Nelson Ball Bearing Timer 
FOR FORD CARS for Ford Cars, Trucks and Tractors “SG G5 


Enjoy big ear driving comfort and convenience in your Guaranteed for 100,000 POST 
Ford. Amesbilt Ford Bodies have same splendid ma- Mites! $350 


terials and expert workmanship as used by us in bodies 
we build for high-priced cars Four clever, classy The Nelson Timer is positive ly 
models to select from. Noextrasto buy. Big reduc- 
tion in prices. Write for descriptive literature. 


5 to outwear your Ford caf. 
The F. A. Ames Company 635 Third Street ; More Dealers 
Incorporated 


: Order From This 
trouble proof and is guaranteed Advertisement 


* 
fy 
° 
* 
. 
. 
* 
. 
. 
. 
. 
. 
’ 
. 
° 
. 
* 
ha} 











Owensboro, Ky. The Nelson Ball Bearing Brush Wanted 
revolves at 1-6 the speed of ordi- The Nelson A. 
rr - oving o ‘ 
nary timer brushes. This feature the 
alone insures long life. rn 
oe . 7 for Ford Car 
Scientific design and perfect work- | Trucks and 
manship make it possible for us Tractors. Dx 


- ers tell us the 
to guarantee that the Nelson could sell it 


a twice the rice 
limer will never cause trouble. ~ . 


c,et our 





proposi 






































































. tion toda 
| The Nelson Contact Rin 7 never 
gets bumpy. he ¢ fact Segment 
never glaze over th oil The Fiber never spread , 
. Raliroad “gen a ae a a. hee on hee vay 
\, 719 Jewel Wici he Conta Gepmente. The Neloow Timer seeds butvt. 
¥ Sat 
i NA, This month’s Bulletin smashes the has no deli eee he oa cha tnt It) 
\ crms—boost3 the quality, lowezs sag ee ie Me ' . ' = : 
the price. % security—no in- RO Pe Spr unge So SESS. 
terest. t you. Nelson design insures perfectly timed ignition for the life of 
SENT On APPROVAL the ear. 
do not risk a penny. This ORDER A NELSON TIMER TODAY. You take no 
Beat ef wate will sent yon ot chance whatever. We positively guarantee it to | » the nost 
80 days Free Trial. A new deal for m : I ee ae ee ee ee eee 
square people. Write now for this satisfactory timer made for any Ford motor or your mor 
bi J offer. back. Ask for folder X 
NELSON TIMER CO., 741 Chestnut Street, Milwaukee, Wis. 
| 
' 
—— 1 ” . . ———- - - _ 
STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACT OF CON- 
GRESS OF AUGUST 24, 1912, of Popular Mechanics Magazine, 
published monthly at C hic ago, Iu. » for April 1, 1921 
Stace, of Illinois, County of Cook, se. s F 
me, a ury public in and for the state and county aforessid, personally 
me... aii H Wind r,¥ having been duly eworn according to law, deposes, and 
' eaye that! othe editor and & , sager of the I jar Mecha he yr pe 
pooedcrn ts “manage - b t c a ae PRISM BINOCULARS 
above captior 443, Postai are very lio pee ews go) 
Lawes a Res ulations, printed on the reverse of this form, to wit: 1. That the names and prod« re 
ond addr managing editor, and business manager are markabi » bril hiant 
4 r ichigan Ave ~ ago, I and di atinct wage 
d 7,6 N go, 1. Managing Editor, J. They are & - power 
| M4 igan Ave. ¢ hicag Business Manager, H. Hl, Windaer,6 No. glasses, accurate 
| Ch ag 2. That the ownersare(G WO BAINGO OES Setrousee oF F adjustment and com 
or,ifas moras n give its name and the names an iresees c re owning tn a Randsome — 
or holding 1 per cent or m re of the t talamount of stock i H. "Windsor, ae B. Wind lined, genuine ¢ 
sor, I ST:net aod Gucines tat Trustee tor A. i Ww r, Jr. 3. That the k ry skin carrying case. 
bond j ®. | rivagee a other ee ity holders owning of holding I per cent or 
more a da, m ‘ there are r 
tate None. 4. Tha parsacr =p thao ‘ 
stock ders and security h iders, if any, ontain nly the liet of stockholders « 


reas they appear upon the boo 
ler or security holder appears upon the be 
t fiduciary relation, the name of the petson or corporation for whom « 
c, is given; also that the said two paragraphs contain statements em- 
full knowledge and belief as to the circumstances and condit e under 
and security holders who do not appear upon the books of the « 
ock and securities in a capacity other than nme 
ant hae no reason to believe that any other person 
corporation ny interest direct or adivect is the said stock, bonda, eater ent sities 
than as so stated by him. 








7 
Send far these 
( Senmuine CoNDE Binoculars | 


GOOD pair of binoculars should be a part of 

everyone’s equipment. jut be sure they are good 

binoculars The marke has been flooded with 
inferior glasses. You will probably buy only one pair 
during a lifetime, so you should make sure*that you 
purchase only the best We import these powerful 
CONDE binoculars direct from the fac tory in Fran 
The low rate of exchange and our act 
rangements enable Ba BR ne DONDE ‘ss 39, 75 | 
Binoc im plush lined pigskin carrying case for 

SEND COUPON — NO MONEY 

CONDE Binoculars are fully guaranteed. We qill gladly send 
them prepaid for examination. If they are not everything we say 
they are, return them at our expense. 


MORRIS IMPORTING COMPANY 


















H.H. WINDSOR, Editor. 
Sworn to and subscribed before me this 22nd day of March, 1921. 
J..G RABAM 
My commission expires June 17. 1924.) Notary P 





If you need a book on some mechanical subject 
| and do not know where to find it, write 


POPULAR MECHANICS BOOK DEPARTMENT 
78 E. Madison St., Chicago 

































PARIS: 24Rue Caumartin -:- CHICAGO: 802 Wrigley Building 
Learn Draftin 

g @ MORRIS TAPORTING CO. -:- 302 Wrigley Building ~:- CHICAGO & 
Individual study at home may be successfully B Send us exprene prepald a pair of genuine CONDE Binoculars in pig- * 
engaged in with the aid of our new enlarged book 5 skin cane, Aferr examination 1 will give the expreseman $39.7 I im» 
A Practical Course in Mechanical Drawing > Sa NIE we saileal 8 
Cloth. 160 Pages. 157 Drawings. Price, 50c Postpaid. eR ee . 

POPULAR MECHANICS BOOK DEPT., 78 East Madison St., CHICAGO NE RRR ae ee RE eR eee ee ee 
| beseaseseseeeaesenaacsd 
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AGENTS--SALESMEN--SALES MANAGERS! | 


EXCLUSIVE TERRITORY ON NEW INVENTION 


Will you listen when opportunity knocks? Fortunes have been made in new automobile inventions. Grab 
this one quick. Your minutes are like dollars—don’t waste them now. Read—investigate—then act. The 
Speederator for Ford cars is a new invention that makes any Ford run like a Packard. Stops stalling— 
bucking and motor racing. Gives a smoothness to Ford driving that is wonderful. And just think—Speed- 
erator is put on without boring holes or special tools of any kind. Any Ford driver can put sne on complete in 
twenty minutes. Never wears out—never needs attention—operates automatically. Sells like lightning. Old 
Ford drivers say best and only necessary Ford part. Get full information. 


This is not a ready made fortune but it is the opportunity to secure the exclusive sales 
agency for this new invention. Don’t take our word—get the proofs. Just be honest with f 
yourself and investigate. Let the money you make talk from now on. Smashing records 
of success will show "thn way; Helton, Utah, sold six hundred in five weeks—profit $1,800.00. Crist, °9 
sold 23 first day—said would have sold more if he had had them—now averages more than 400 a month—profit 
51,200.00. McAllister, Ills., say, sold four first afternoon. He is now using 100 a week. These straight-from- 
the-shoulder-facts point the way. Hoover down ‘in Ohio sold 29 in one day, profit $87.00. Benke, Mo., aver- 
ages 200 a month. Campbcl!, Tenn., 1,000 a month. Crandall, Iowa, put on thirty sub-agents in one week. 
Dryden, ge sold 150 in ten —— Grace, Hawaii Island, 200 in two weeks. Teeters, Mich., first three dozen 


+ $55.00 TO $300.00 WEEKLY 


selling the Speederator. Best article to advertise itself you ever 
saw. Once on a car the driver will never let you take it off Sales 
ire made fast and furious. Boyer, Penna., made $72 first day. 
Cook, N. Dak., 150 sold first two weeks. Cahan, Ariz., 72 in two 
weeks—$216.00 clear. Join the ranks of successful men in this work. 


NO EXPERIENCE NECESSARY 


— Just show us that you mean business and are ready for business 
WIN and we will show you how. But first, make us prove these facts. ' 
}\ We have nothing to apologize for. The Speederator is a grand suc- | 
cess—you can make money fast if you have the territory—so get 
busy now. Write to-day for the necessary information ant see 
for yourself. Don’t de lay—plenty of good territory left—if you_are 
a hustler you can have money in the bank in a tew weeks. Just 


THE GREATEST FORD INVENTION write—now—to 


THE PERRIN METAL PARTS CO. 1109 — Building, Detroit, Michigan 


‘Cider and ae juice “INSTRUCTION 


Made at home right in your own ane Boy The 
Mount Gilead Kitchen Press is designed for family AUTOMOTIVE “ELECTRICITY. 
i making of pure, sweet cider, grape juice. other . 
ri t eae ta jellies The Crinder of this . 
v easily be operated by hand. A power- 
f machine two ton pressure, securing large 
eld of juices for family requirements 
Make Your Own Juices 
At d have them free from all impuri 









yyy 



















Complete in theory and practice. Either 


.. Just a few minutes work, and you Residence Course of 8 weeks or Home 
n sé r drinks This ~ ‘ ° Q 
me pt eben a ee Study Course of 52 lessons. See our 





advertising among Schools. 


oe our Me abo AMBU ENG. INSTITUTE 

a ee ee A-1601 S. Mich. Ave. CHICAGO 
THE HYDRAULIC PRESS MFG. 

551 Lincoin Ave | ody inca: Ohio 


be ed in press g lard « scktings isu 
essf 

















Double Your Ford’s Speed | 


With this mini aes «Si emp 


— our Ford a resyj 





lust (Spe al acii model ooli 
has made 100 mil an hour 


Louis Disbrow, far ! lriver. write Most — 
Ford should have one 


Write for description. Few good territories still open for 
live dealers. 


RAJO MOTOR CO.,1360 Racine St., Racine, Wis. 











Please Mention Popular Mechanics 
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BASS—CHICAGO 
MOTION PICTURE 
CAMERAS 


Bass supplies ap- 
paratus for motion 
picture industries 
in all parts of the 
world. Years of 
seasoning in 
equipping studios, 
expeditions, 
schools, theatres, 
and news weekly 
representatives 
fits him eminently for 
this service—enables him 
to offer the biggest bar- 
| gains. News weekly men 
making from 


$75 to $300 Weekly 


always equip with Bass 





















} apparatus at far below LIBERTY WAR MODEL. U. S. 
list prices Industrial Army Signal Corps surplus. 
Profit by the Liberty Bonds 7 =e . 
you bought, and the Bass buy- THI HOME OUTFIT he 
ing power that laid the cash I Cor . 
down to Uncle Sam Genuine t - 
Tessar Lens Regular price UNIVERSAL 1 st standard, ,, at : A 
the top of this page— $840. Our salvage price $450. reliable, ‘motion picture camera mar , 4} 
also in the Bass catalog keted. Tested , truc it. complet t am alu 
You'll say BASS is he capacity all a istry s Cretulme i ~ t AY 
etttant Tomar Lens. Factory ciean up. List mat 1 t price $1 
ce $440. Our price $327.00 Our | 7 


Send for This FREE Catalog 


Contains complete instructions for taking and 
making motion pictures. Any question which 
you might possibly have in mind regarding any phase 
of motion photography will be answered in detail by 
\ our expert service staff. 


Save Big Money 


Order = from this ad or write Y 


or wire for the Big Free Bass oo a 

\ Catalog. Bass and his staff ars ie 

\ \ at your service cheerfully. 4 eo” 

\ Fill out coupon below <> oe” BASS 
oO" 5? CAMERA 








cs a in now and profit wg . 
J : , 
Ss by the Bass re- oo”? vo KK eee 
; sourceful system CC. born St., Citeaes 


at once, “o 0% 
i oe” Gentlemen: 
Kindly vd 


Catalog at once 


et 
\ pass 
.\ =e os 
a 


wee 
BASS CAMERA CO. inate 
108 N. Dearborn St., Chicago Fl aSaves 


r) Qity 
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No More Wrinkles 


BEAUTIFUL FIGURE 


Superfluous Hair Vanishes Like 
Magic. Eyelashes Beautified 


Pimples and Blackheads Removed 
Let this woman send you free everything she agrees. 
Beautify your face and form quickly. 











To Wear a KIMBERLITE 


Select the ring you want. Get a genuine Kimberlite that out- 
classes all others for sparkle, oon and price. You or your 
friends will find it impossibie to tell it from a orouine diamond. 
Kimberlite Rings are 14K. Go 
Mountianr Solid Gold — Gems Ful Kare Weight 
Ss 
No. Hi 13 0 No oS 18 50 No. 3—$15.50; No on 50 
SELECT ar’ once. This amazing offer bolds good fer oe a That ee time 
only. On receipt of ring, deposit $4.50 with postman. 
Pay Nothing Down If not satisfied, return ring within 10 days and money 


refunded, If ae »u decide to buy the Kimberlite, send 
dust SEND Name $3 monthly tiil balance is paid. Include finger size, 
All foreign orders must include the $4.60 deposit, 


THE HOUSE OF KIMBERLITE, Dept. F1. 136 W. Lake St., Chicago 














oe. & Sa ‘ aia 


This clever woman has not a wrinkle upon her face; she has 
perfected a marvelous, simple method which brought a won- 
derful change in her face. For removing wrinkles her 
method is truly wonderfully rapid. 

She made herself the woman she is today and brought about the 
wonderful change in her appearance ina ple: sant manner. Her 
complexion is as clear and fair as that ofa child. She turned her 
scrawny figure into a well developed form. She had thin, scrawny 
eyelashes and eyebrows, which could scarcely be seen, and she 
made them long, thick and beautifal by her own methods and 
removed every blackhead and pimple from her face. 

Nothing is taken into the stomach, no common massage, no 
harmful plasters, no worthless creams. 

By her new process, she removes wrinkles and develops the 
whole tigure plump and fat. 

It is simply astonishii the hundreds of women who write in 
regarding the wonderful results from this new beauty treatment, 
which is beautifying their face and form after beauty doctors and 
other methods failed. She has thousands of letters on file like 
the << Ey 

Mrs. M. L. Albin, Miss., writes: “I have used your beauty 
treatment Sick wi nderful success ave not a wrinkle on my 
face now and it is also improving my complexion_ which has al- 
ways troubled me with pimples and blackheads. My weight ar 
112 pounds before taking your treatment and now I weigh 117, 
gain of 5 pounds. Your treatme nt Is @ Godsend to all thin 
women. Iam so grateful you may even use my letter if you wish.” 

The valuable new beauty book which Madame Clare is send- 
ing free to thousands of women is certainly a blessing to women. 

Write her at once and she will tell you absolutely free, about 
her various pew beauty treatments and will show: 

How to remove wrinkles in 8 hours; 

How to develop the figure; 

How to make tong, thick eyelashes and eyebrows ; 

How to remove superfluous hair ; 

tlow to remove blackheads, pimples and freckles ; 

How to remove dark circles under the eyes; 

How to quickly remove double chin; 

How to build up sunken cheeks and add flesh to the body; 

How to darken gray hair and stop hair falling; 

How to stop perspiration odor. 

Simply address your letter to Helen Clare, Suite AS! 11 
Michigan Ave., Chicago, Ill, and don't send any money, because 
particulars are free, as this dhee ming woman is doing her utmost 
to benetit giris or women in need of information which will add 
to their beauty and make life sweeter and lovelier in every way. 


t 








“BOW LEGS and KNOCK. 
KNEES” UNSIGHTLY 


SEND FOR BOOKLET SHOWING PHOTOS OF MEN 
WITH AND WITHOUT THE PERFECT LEG FORMS 
PERFECT SALES CoO. 

140 N. Mayfield Ave.., Dept. S, Chicago, Il. 














The FORD Standard Electrical Equipment 


SUBJECTS COVERED: 


Ammeter — 3 An nmeter Tests Battery 











Troubles—Car! Engine—Changing 
Position of Tt : Regulation of 
Charging Current Circuits oils 

Commutator—Cutout- jot Run- 
ning, 1 ps Off —Eng nning, 
Lamps On Engine ir Lamps 
Off—Eng or Power Pl roubles 

Gener: —- tion Syst Lamps 

Lighting and Loca 
ting Missing Cy Special 


Instruction for Lamp Troubles Start- 
ing Motor Starting S Starting 
Troubles — Wiring of Electrical Units. 


Price $2.00 Postpaid 


150 Pages =f Illus trations | and Charts. 
th 


und in 


Popular Mechanics Book Dept., 6 N. Michigan Ave., Chicago 




















[MODEL MAKING! 


New 400-page book covering workshop practice, des’ 
and construction of models. The work described is reu. 
model engineering and not the construction of mere toys. 


303 Illustrations. Cloth. Price, $3.00 Postpaid. 
POPULAR MECHANICS BOOK DEPT., 6 N. Michigan Ave., CHICAGO 











Whats Wi ong 
With YOU / 


PEP! NERVE! VIGOR!—GONE? 
Do you dare ask yourse'f why your health 
and strength are failing? Look at yourselfin th 








glass and ask what's wrong? Why ere you not 
able to achieve s ess and get the Joy out of 
life? Do you realize the danger you «re in b 
neglecting yourself? Isit Constipation, Nervou 
ness, Indigestion, Rupture, Rheumatism? Are 


you ‘flat chested, ‘round shouldered, too thin or 
too stout? No matter what is wrong with you, 
you ¢i in get rid of your ailment 

u can banish y ar ailments with Strong- 
fortism, the Modern Science of Health Pro- 
motion. It has lifted thousands of ailing men 
out of the bog of despair and placed them on the 
Road to Health, Success and Happiness. Strong- 
fortism has restored the Health they thought 
lost forever and give renewed vitalit 
ambition and power. It can do the same for you 
irrespective of your age, occupation or surround 
ings. I guarant 









Send for my free book “Promotion and Conservation of 
e tre th iM tal I t s 

= man t ler and a life-aave Just ment t out 

upon wh » you want er | informat nd a 4 t me 
with a ten cent help pay postag et 


Bend f rmy b 1 Righ 
LIONEL STRONGFORT 
Physical and Healt} peciali 
Department 319 Bewash, ico Jersey 
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Martha Washington Dinner Set 4 


Only$1 and weshipthissuperb Dinner Set; yours touse for 30 days before you decide whether 
to keepor returnitatozcrex pense, Artistica.ly shaped, snowy white dishes w..h glisten- Jaa 
ing gold decoration and your initia) in gold surrounded by a wreath in gold on each piece. JMaeRe 


With Your Initial Monogram in Gold 


Complete in feature. This superb gold decorated set comprises: 12 dinner 
plates, 9in.; lgbreakfast lates, 7in.; 12eoup plates, 7% in.; 12cups; l2eaucers; 12cerea) [ie 
dishes, 6in.; 12individual bread and butter plates, 6% in.; 12saucedishes; 1 platter, 

13% in.; 1 platter, 11% in.; 1 celery dish, 8 in.; 1 sauce e sray. 1% in.;1 butter plate, 
6 in.; 1 vegetable dish, 10}4 in., with lid (2 pieces); 1 deep bow], 8% in.; 1 oval baker, 
9 in.; 1 small o-. bowl, 6 in.; 1 gravy boat, 74 in.; lcreamer; 1 sugar bow! with 
cover (2 pieces). Shipped from Chicago warehouse. Shipping weight about 90 Ibs, 
Order No. 327CMA19. Price of complete set of 110 pieces, $34. 
Send only $1 with coupon; balance $3 monthly. 


30 Days’ FREE Trial 
Als 





Send only the coupon and $1 now and we will send you this 
complete set of 110 pieces. If not satisfied, return the set in 
80 days and we will return your $1 and pay transportation bath 


guaranteed first 91 
quality. Replacement] ways. Lf you them, pay balance on our easy monthly 
‘ payment pian. 











chased from us for 8 EQ OF p I enclose $1.00. Send 110-piece 
7 . DW) Os" GoldenMarthaWashington Dinner 
Sa = Bargain Catalog | SQ, o Set No. 827CMA19. lam to hava 
- 392-pages—furniture, rogs, a 30 days’ trial. If not satisfied wil? 

linoleum, stoves, ranges, watches, es Ss ship it back and you will refund my 


machines, aluminum war, phonographs, Actual Height of $1 and pay trans 
Wreath 1% inches If I keep it I wil 
or letter brings this bargain book free by return mail. until price, $34 


free 


os “Let Hartman 
HARTMAN Dept. 3373 Chicago § ,. 


are, dishes, washing machines, sewing 
| ye —J--§ —- ra, etc.— all on ocr easy monthly payment terms 
39 
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FURNITURE & 
CARPET CO. 


lentworth Avenus 
Dept. 3373 Chicago, Miinols 


ortation both ways 


y $3.00 per moath 


Nest.” remains with you until final payment is made. 


wher Yee 
AN Furniture & ee SRE ees: ie 
Carpet Co. a tii 


-«+» Btate..... 


s. ‘own... 
NODORSTRHY Wx Vz Give Initial Wanted [Any One Letter).............cec 


. is paid. Titie 
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AMERICAN SHIPS ARE < Travel By Stea | 
AVAILABLE FOR YOUR Clean, cool, comfortable D. & C. steamers. 


DAILY BETWEEN 


oO = £ A by V Oo Y A G y Detroit and Buffalo Detroit and Clevela 











tern Time) Eastern Time) 
Ly ay a m Lv. each city ll p.m 
‘ . Buffalo 8:30 a. m Arr. each city 6:15 a. m 
New Combina- Ly. Buffalo 00 p m Daylight trips during July 
. P . Arr. Detroit 9:00 a. m. and August) 
tion assengel Fare— $6.00 one way, $11.50 Fare— $3.60 one way, $6.50 
and Freight round trip. round trip. 
‘ - 
. = it ‘ at : $4.°0 uy lor, $ 
Ships Fast War tax extra 
I ae 4 Rail tickets accepted, either way, between Detroit and Buffalo; 
| AUX UrIODOUs Detroit and Cleveland. Automobiles transported (gas must be 
‘ > ° removed). Wireless aboard. 
Old Glory. is now Steamers, Reli- For reservations address R. G. Stoddard, 
th S Ss ble F ht SI General Passenger Agent, Detroit, Mich, 
Se oT ee DETROIT & CLEVELAND NAVIGATION CO. 


A. A. Schantz, 


The Standard of the Marine World iT MeMillan, Vic pres 
+ 2. ee gt 
UNITED STATES — 
SHIPPING BOARD 


Sailings from every port in America 
to the leading ports of the world. 





FOR FURTHER PARTICULARS WRITE 
DIVISION OF OPERATIONS 


U.S. SHIPPING BOARD 
Washington, DC 




















yo  ] 

snetructions show of devel 7 
"te “PAL” t fast, saucy i m 
hen ireds have dc with orth « 
mate rial fr m th aware 
tore N € 


ve 





\ in a fast 
cot a 
business. 

Ee With Van- 
. t derpool latest 
jimproved — vul- 
eanizer made in 
America you can 







PAT. APPLD FORs 








vate re PEEDSTER $ “5G ST EADY WORK 
i ¥ f i PB 


I I At with 
ace, “wheel. patterns oniy 
$e =D Cahive red suilt low, 

rfully one y 
Orde ir NOW from this ud 
Keen, Classy Proagos, ‘etal, 


ex co-the-Minute i \ See Streamline Resr. 


KUEMPEL co., 56 _Kuempel Bidg.. Guttenberg. iowa. 























MAKE MORE 
MONEY 
$100 t»> $150 worth of 
In Your Stove work can be turned out in rh with the five 


cavity plant—profit about one-half 


Re TLY VANDERPOOL VULCANIZER CO., Dept. GF, Springfield, Ohio 
Just Turn A Valve ={:¥-[3| the GREAT Maga; 


THE OLIVER OIL-GAS BURNER 


Makes cooking in summer a pleasure instead of a task. 
Heat when you want it—not a minute longer than you 
need it. Does away with coal and wood-—cheaper. 
Makes your stove or range a gas stove. 

No fires to mat No ashes, dirt, smoke, odor 








Free Course 


IN ANY 


y-Nth deme Ted stele) | 


trim) ni me -back ou rantes eda i Ww 
nd SPECIAI INTRO 






TreRe’s 
Am OLIVER 
roe CvtRy trove 





RI terature 
Duc PORY PRICE 
AGENTS WANTED. BIG MONEY. 
Pliver —- Gas Burner & Machine Co., 


isu 






owsT 
TURN AVALVE 
TO COO 


| MAY SELECT, on Page G1) 


14-1 homeo STREET, ST. LOUIS, MO 




















we 
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7 | ‘Keep your Ford from overheating 


— and you will double the life of your motor 


™Cataract pee prbvarite: yan) oY 





for Ford Cars and Trucks POST PAID 


m/ 























5 : 
Do you really know what overheating will do to your Ford motor? 
Most co-called “motor trouble” is due to overheating which brings DEALERS WANTED 
bout conditions, which greatly decrease the efficienc of the Ford whe Cate t ‘, ulat 4 Water 
i 6 4 i r A 
: or ght with the assurar 
| When operated at the right temperature, the Ford is one of the gl gy yp 4 
most ient motors in the world—but once let it overheat and for it Ford 
‘. who } : 1 Cataracts w 
uch of its power, snap and flexibility is lost der ever Bot alor 
at 
st j This loss of power is too often blamed to poor gasol or improype buret 1 
Oo tt t. when, as a matter of tact ti 1 direct 
Fr 
] their m iting I 
. ] siter tl n t ‘ w 
n- wate nt teat ind after more or less damags be 
~ 
{ 
mn I \ t Pump will positive : a . ; t 
an r Ford from overheating ss a gz W Pum} 
culating Pu 
y the ause of 90 f . ‘ A ¢ | 
te trout nd park pl elgg a ! cerding 
of } t giv you ‘ 
it I na | } } 
i 
P 1 be . 
hio I aporat f 7 . 
i ixt re 
lin it 
f power ar flex P : 
erfect Lubrication of the Catarac 
from erhe { ORDER A CATARACT TODAY 
bad enoug t he large e€ pump sl Put Ca t t I 
o b h : 
I £ wit! t 
- I r Cc ract } I I . } 
pit 1 and burnt re . 
I witl pe Ss I 
‘ iter pumy 1 the Catara ract gu 
; throug pre-ignition, valve leakage tem ) iby ' = 
il nd ik gz past the piston rings vhicl ill s long s th Foy for the 1 
1 3 
| nd nat tl main cause of 1otor itse Order « 


FR. Lueck Mfg. Co., 1601 &"? Milwaukee, Wis. 
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There are 44 
stvles, colors 
and sizes in the 
famous line of 


RANGER 
Bicycles 
a model to suit 
every taste and 
any po ket 
book. 

















D li d T Y F BYe/ /\\\. Months 
elivere o rou rree \ | : To Pay 
Get your new 1921 Ranger catalog and pick out your Ranger motor 


bike or any other model in the famous Ranger line and know the joy ' \ on t oi aa ge 

of riding over the roadsof your home town and the surrounding country- obtain prices much lower that 
side. One way that we can help you is by our free delivery of any bike would be possible elsewhere 

to you no matter where you live. The moment that your order reaches You can secure possession and 
us, we will put your bike on board the first fest ~“press train to your 


use of a Ranger at once and 
town—all charges prepaid. 


pay for it in 12 small monthly 
payments 


Direct From The Factory For 30 Days Free Trial 


In selecting a Ranger bicycle you do not have to take our word about its quality, durability and service. 

want and expect you to try it thoroughly before deciding on its acceptance; we take all the risk. When it comes, 
test it for 30 days—ride it as much as you like—then if you do not want it, return it to us and the trial will not 
cost you a penny. You must be absolutely satisfied before we consider it a sale 


Parts and Repairs _ Big Free Ranger Catalog 


Our big catalog illustrated in 6 colors, often 
called the ‘Bicycle Encyclopaedia’ of America, 
is ready to be sent to you when you mail us 
the coupon below. We want you to send for 
it and tind out all about our bikes and how to 
get them direct from the Makers at the Factory 
cost. Use the coupon or a post card NOW 
and get your free copy of this big book. 


Mead Cycle Co., Dept. P-108, Chicago, U.S.A 
Gentlemen Send No Money 


Send me (free) the new Ranger Catalog. 
With same, send special factory-to-rider whole- 
sale prices and full particulars of your 30-day 
Free Trial Otter and Easy Payment Terms 


The big Ranger catalog illustrates all the worth-while 
parts and sundries for bicycles. You will find the 
best lines from all over the world listed in this catalog 
— Handle-bars, pumps, tires, lamps, bells, luggage 
carriers, pedals — if it’s in or on a bicycle — you will 
find it there 


Use the coupon, or on a post card. ask for the 
catalog and full particulars of our Factory 
prics marvelous offers and Easy Payment 
terms. Why not be the first boy in your town 


Send for New 
ith ~w 1921 Ranger 1921 RANGER 
Name Win & m™ - ang Catalog FREE! 


P.O. Box, R. F.D., C C 
or Street No. sibhiahahistghtannidipataaien : 
Town : sate COMPANY 


DEPT.P-108 CHICAGO U.S.A. 














